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" REPLACEABLE SNOUT W PER FOR | NKJET CARTRIDGES Field of the nventi'on The
resent invention relates generally to inkjet printing nmechanisns, such as: .

E

-printers or plotters. Mre particularly the present invention relates to a wE

-repl aceabl e inkjet printhead cleaner service station systemincluding a
snout w per for cleaning ink residue fromja non-ink ejecting snout portion
of an inkjet printhead cartridge. Background of the Invention I|nkjet
printing nechani sns nay be useREPDACEABLE{SNOUTIWIPERent products, such as

plotters, facsimle machi nes and i nk'| et gri nt erﬁI ig print images using a
colorant, referred to generally L GART I nkj et printing
mechani snms use inkjet cartridges, often called "pens,"” to shoot drops of

ink onto a page or sheet of print nmedia. Some inkjet print nechanisns carry

an ink cartridge with a full suppl yrield éfitke Dvelitiand forth across the sheet.
Gt her inkjet print nechanisns, known as "off-axis" systens, propel only a
smal | ink supply wi (Theprsentrinventiemeelates ganagly secinkist pnting echanisis suchd
store the main ink supply in st ati onar eservoir. i | ocat ed

"of f-axis" fr oﬁ?ﬂ%‘eﬁéﬁ'WY‘HF%WﬂfeWégﬁ“f{af%\’é‘T Presﬁ?g’i“ggfnloﬁr&gm# e%d bl e condui t
or tubing IS USgflade@bif Bl ErinliRad Bléarlek Q6 ich Statée syBteinbiniBding ueneltwiiper Lo the
printhead cartridge. In I"'t1-color cartridges, several printheads and
reservoirs are fooehdniggink mésidue feninng hen-inki ejecting stpub portion eSay inkiet prtheadnead
conbi nation for a _given color also being referred to herein as a "pen."
Each pen has acﬁ'f"l"g&%ead formed with very small nozzles through which the

i nk drops are fired. The particular ink ejection mechanismwthin the
printhead may take on a variety of different fornms known to those skilled

in the art, such as those using [Baek ind ©f th ntidrer el pri nt head
technol ogy. For instance, two earlier theymal .ink eject] mechani Ss are
shown in U S. Pat entlnlﬂsfsvn%{ngmcamsm%,[’%am%&? ﬂ%‘ggg’icﬂtrﬁfad‘fc >t he

PLESENT 2551 0N EPAALL, ERFNN SRR o8 b OB I mingabar | o

a barrier | ayercotRétpdefiried to ptneediigrheedis asitiok.V Afhesd inkjet printing amdgbanismsuse
inkjet cartridges, often called "pens," to shoot drops of ink onto a page or sheet of
print media. Some inkjet print mechanisms carry an ink cartridge with a full supply
of ink back and forth across the sheet. Other inkjet print mechanisms, known as
“off-axis” systems, propel only a sxﬁall ink supply with the printhead carriage across
the printzone, and store the main ink supply in a stationary reservoir, which is
located “off-axis” from the path of printhead travel. Typically, a flexible conduit or
tubing is used to convey the ink from the off-axis main reservoir to the printhead
cartridge. In multi-color cartridges, several printheads and reservoirs are combined
into a single unit, with each reservoir/printhead combination for a given color also
being referred to herein as a “pen.”

Each pen has a printhead formed with very small nozzles through which the
ink drops are fired. The particular ink ejection mechanism within the printhead may
take on a variety of different forms known to those skilled in the art, such as those
using piezo-electric or thermal printhead technology. For instance, two earlier
thermal ink ejection mechanisms are shown in U.S. Patent Nos. 5,278,584 and
4,683,481, both assigned to the present assignee, Hewlett-Packard Company. Ina

thermal system, a barrier layer containing ink channels and vaporization chambers is
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2 |l ocated between a nozzle orifice plate and a substrate |ayer. This
substrate layer typically contains |inear arrays of heater elenents, such
as resistors, which are energized to heat ink within the vaporization
chanmbers. Upon heating, an ink droplet is ejected froma nozzle associ ated
with the energized resistor. To print an ijrage, the printhead is scanned
back and forth across a printzone above the sheet, with the pen shooting

drops of ink asgltedBM&Een HloSR! Gtick phteandneibimtd@ydrh Thisaabsiaay layas t he
pri nt head noves acr oss tehe sheet, the ink is expelled in a pattern on the

print media to typicallyacahesing knbar areays of beatgr elepicptsusush ag esistors Whighars . The
nozzles are typically arranged,jn one or. nore, |linear, .arr . |Lf.nmpore than
4‘ ? ﬁ%ﬁ%’laﬂf ead,

one, the two | i9oneegizegite higal gk wi iaé%&wgm'@!‘tﬁy@fg G gﬂor_l _ :
parallel 1o oneyangl iefe i AHbPEhBEAHsEAL] bt Ie&nEaRRR keWal r ecti on. Thus,

the length of t nozzie arrays defines a print swath or band. That is, if

all the nozzles of ongpritran)image, theqsiithead & scynriet beck @l fottl agossrat frsdzdnande
one-conpl ete traverse through the printzone, a, band or svvgth 1of. i [1k woul d
appear on the sthowe themsheetywithythe nsn skaptiag geapg of inkiag shipoves- By acedivibh hei ght "

of the pen, the maxi.nu at.tern aof in ' ' il jngl e
pass. It is apparHifte reflﬁgrssaf)g}-‘? néllf(h e\é@ %“%’P F%%p%sgghéesg% gbgtgmg(elg ieﬁ%r“ggs ed if

the swath hei ght 4 patteRCSrERE pint rédd td form @ dpsitedlimagei(ew. ipictareytaeror sau) h
woul d require fewer passes across the sheet to print the enti rﬁgjqrragqe, and
fewer passes woUhehazales evesppically arrangedyinne opmore ineay arFaysn Hf MRIE HZRio8

"Thr oughput, " al,so known as the S-.per - m nut L0, A one of
maj or consi der athe £ye r'f‘%la"ﬁyspﬁf !:q%ﬁaggf“dgﬁ’éﬁs@feosn tﬁ%{) %gedlc%gr ﬂégrm\lﬁrﬁ% printing .
~mechani smto buy,omdhi dnd peRleRlitulafiddhd\@antlBg Hit€:tioRZ Thes, lerlanpthi of thaaoedse
t hroughput may seemto the inexperienced an easy thing to acconplish, this

has not been t harayadefindsarprint ewathlor barid. hapisnif ail gh PEof one ATEKBEEE ar e

sonme physi cal and/.or uf.acturi.ng constraints h i trate
| ayer within th%P"HPPﬂBE’g‘&G as hﬁpf’ﬂg‘eb‘gg‘f“%’e ?‘?ﬁﬁ"&l"t“’g? %‘%‘fcﬁszéa‘ﬁ’g’“ﬁgg‘%%@é‘g‘%pé
linmited in swat Dplifd GawaltfofBhIOWRHId Bl oh Mel shbdTETRE HightQT thik bardia khewn col or
print heads, and around 12.5mm (abouP one-hal f inch) for nonochrone

print heads, sucés the “Hiaik keight”of Heaqes, thd magineum pattedn pf iok sdichasa bplgidt head,

typically a "service st.atli on" mechanismis nmounted within the plotter
chassis so the PRYMINAEYRBIERASShe noved over the station for maintenance. For

storage, or during nQRisHpafht (hat BAE speRdSF pliftthoeyh¥étean 5¢ ficteasal if the swath
height is increased. That is, a printhead with a wider swath would require fewer
passes across the sheet to print the entire image, and fewer passes would increase the
throughput of the printing mechanism. “Throughput,” also known as the
pages-per-minute rating, is often one of major considerations that a purchaser
analyzes in deciding which printing mechanism to buy. While merely lengthening
the nozzle array to increase throughput may seem to the inexperienced an easy thing
to accomplish, this has not been the case. For thermal inkjet pens in particular, there
are some physical and/or mzinufacturing constraints to the size of the substrate layer
within the printhead. In the past, inkjet printheads have been limited in swath height
to around 5.4mm (millimeters) for tri-chamber color printheads, and around 12.5mm
(about one-half inch) for mo.nochrome printheads, such as black printheads.

To clean and protect the printhead, typically a "service station” mechanism is

mounted within the plotter chassis so the printhead can be moved over the station for

maintenance. For storage, or during non-printing periods, the service stations
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3 -usually include a capping systemwhich hernetically seals the printhead
nozzles fromcontam nants and drying. Sonme caps are al so designed to
facilitate primng, such as by being connected to a punping unit or other
mechani smthat draws a vacuumon the printhead. During operation, clogs in
the printhead are periodically cleared by firing a nunber of drops of ink
t hrough each of the nozzles in a process Known as "spitting," with the
waste ink bein 1] e |n.a »snjt i | ifta@hoidid service
tation At er uit pERICE cipbifh 3Bk SRR RRRIYRLS B drRathotal o ot

servi ce stati ofasm kkememarnelans UpAmL. | Sonté @ps afehisob desipasl tbigcilrierpringngl sur f ace
to renove ink residue, as well as any paper _dust or other dehris that has
col l ected on tdueh anbebeing einsegied o hpmpingPRiLer athermechansm thal faws .| yde

auxi liary w ping nmenbers tao cl.ean .areas of | : 11 Nk

ej ecting nozzl‘@g‘.’u’?(?f‘%?erm@he@g; W&“Bﬁ?? ) R ?:r@gs ﬁetg%@%t?%%%b%oogg% sly720C
and 722C Des kJ&LarwtpﬁﬁﬁgKhﬁhb&rdfaws%fmon%gé&ns)fﬂesiodﬂes ine prodess
nozzles, while a "srnout w per” in the nodels 2000 and 2500 DesignJet col or

i nkj et pl ot t erlmnominpes "spittingy" with the eabteduk beirgcaligeted iehispitOAN ISRV cal
I nt erconnect regi.on f;& the. pen,, with these printers and plotters both being
sol d by the pr¥Hgpo %F‘@'ﬁ‘@gfm{‘% Hew et t - Packard Conpany of Palo Alto,

California. To inprg &shﬁgnaégluﬁég ihg2Bib e NMaly Hudlg priting! mbiteervicenge,

i
recent research has foclUsed on inproving the ink itself. To provide
qui cker, nore statices hawt anpslastdmeriy wipeihthetawipes thb printheadsudfapmiogempya ik col or s,

pi gnent - based i nks have been devel oped. . These pignent-based inks h a
hi gher solid C@ﬁ@gﬁesmgﬁs%p@gfﬂqsgprqu.%ﬁg%@aﬂmg?" LRSI *%saﬁf_ 1é%lgn a
hi gher opt i cal pdgfcia! \uhdselv e sifbhd MEfde Biary WaSiRg fonibls ekafiiteridty.
which allows iR Jet printing nechanisms to formhigh quality images on
readi | y avai | afhkpemndjaatoahe inklejqoting nozalgse For iastange] 4 pais obimydtapst iy

devel oped specialty coated fabric and medi a.

apers, .transparencies, ot
| ndeed, keepi n@emslelsa%ﬁ?énq? 32%‘5&%%'8‘ PR NKIGT PIILGT W%“g@?o%?ﬁb&g‘f‘%mnt
based inks has,groven.duilie 04kt g}g&ﬂ%ﬁl‘é HlOHBEZWénd 758bDeBigRIet® bR

print heads weré w ped Si nmul'taneou at the sane speed, which was fine
when al |l the cikjet pldges wipai shaneehitdl susaemnterpetl( al dedtticaliftérsomect col or s)

of ink. However, these pignent based inks are le Vi SC han t he dye
based i nks, sof%%%%%t%%?wgmra@%m@‘émgo s“gﬂuﬁf §PESEEd t han

that previousl ng&%@é!%é B YacRas @grrf.pgxlffof 245! Alto, California.

To improve the clarity and contrast of the printed image, recent research has
focused on improving the ink itself. To provide quicker, more waterfast printing
with darker blacks and more vivid colors, pigment-based inks have been developed.
These pigment-based inks have a higher solid content than the earlier dye-based
inks, which results in a higher optical density for the new inks. Both types of ink
dry quickly, which allows inkjet printing mechanisms to form high quality images
on readily available and economical plain paper, as well as on recently developed
specialty coated papers, transparencies, fabric and other media. '

Indeed, keeping the nozzle face plate clean for cartridges using pigment
based inks has proven quite challenging. In the past, multiple inkjet printheads were
wiped simultaneously, all at the same speed, which was fine when all the cartridges
contained the same type (albeit different colors) of ink. However, these pigment
based inks are less viscous than the dye based inks, so the pigment based inks

require a slower wiping speed than that previously needed for dye based inks. Yet,



4 thereis alower |imt to the w ping speed because too slow a w pe w cks
excessive anounts of ink fromthe dye based pens. This excess dye based ink
eventually builds-up a residue on the wiper, leading to | ess effective
wiping in the future, as well as other problens. For instance, excess
resi due around the wipers may lead to ink bpuild-up around the service
station, which could contam nate the caps. Printhead cap contam nati on nmay
| ead to shorter t.ril AN LAt RRE | 1GVAR i 1R edcostivee
failures in thethcggl{sr?tlhgg@.ﬁkfgt&gﬁﬁé,ﬂégpéseg?jaboi %Ejd()t%y(ﬁp){é1 ofﬁg\;’vpi ng routine is
preferred to clagmintslo€idkaftorh thealyp ibased ipens. rikhis eieshudyefbasadinkeveptially heads. | f

a faster wi pe was used to accommpdate the dye based inks,.the.w per for the
o Jess pit H i

pi gnent based ibykds-up presidupon therwiges, fradingd PLIGCHNE WARIDE Iy (e r¥si due.

| nst ead, the w_per ski ! =l ' ts, based
kT os] due i n T aspglel BroBledls, HOPRBthOl Buchst KRR WG it Plag KR
remove the resijgupuifd-@arbiel the sdvice sdtion, wiicntouldisosamidate itiegapdi Brirftlesti er

W ping stroke the wi per for the pignment based ink flexed and w ped over the
tar-11ike resi dwwep contarpinaiormay tead tasshortrr eprtsidge e beeause ineflgptie CAPRIBRBRY t han
renoving it. Thug gn cQ rom'gﬁ'e ﬁ:uln attenpting to accommodate the w ping
needs of one pdRdytsLaiyrespptepriniiead.co ot neeting the needs of the ot her
type of pen. As the Jdpkligta scnebbidg typd SMRinRLESe 1B Préfeddtb BRasltidastljes, the
tendency is toward using” pernmanent or semni -pernmanent printheads in what is
known in the i rpigmentynkaresidve from fthegrintheads.ilfia éaster mipecwias usedipaceemmgdale i n

t echnol h ' hope to d ' i nt-head with th
et ght (abour - HESIeIB-GiRGH e WRFC P Mg beraihf ainesd son(HuFHE

obt ai nabl e, andyfj UsAAR WIBMEL REIIBA! Ms@RY, th Wier Sk bvee bampyiotasd fumithe
printheads. Wiile there are a variety of advantages associated with these

of f-axis pri ntitaglileymgreen basedénlprsidibin 4 jegking onstuitetiag tyngeaf matiengwhichyr i ngs
on ot her problens which have not .preyi ous| n _encount er.ed,, .such as how
to provide a uﬁ%ﬁ?oﬁdgﬁﬁé{b@eggﬁﬁt\ﬂﬁﬁﬂﬂu%%fgggﬁﬁmfﬁﬁsef’dﬁﬂggubsrféﬁtﬁead, and
how to seal t h%ngg%&sk@ﬁ& RHPE 3k e pipRidht BiRed ik TieRed hktPwiped 8V she hbliROVET

t he permanent or m - per manent nature of the off-axis printheads requires
speci al consi deesidiepwhichamesred Hiednk gyershe orifice plaeratoer shamrrempyikg Hpilhusyer
the printhead lifetine, .and how to wi pe ink,residue. fro tt%e $ri nt;seaqu

wi thout any appiP¥CPRBIOMisERAteRpling 19 aceermadale "b‘P'l"ﬁt"ﬁ%gafd) P pen W

the sacrifice of meeting the needs of the other type of pen.

As the inkjet industry investigates new printhead designs, the tendency is
toward using permanent or semi-permanent printheads in what is known in the
industry as an “off-axis” printer. Recent breakthroughs in technology have given
hope to developing a printhead with a 25mm swath height (about one inch high),
which is double the height previously obtainable, and future developments may
bring about even wider swath printheads. While there are a variety of advantages
associated with these off-axis printing systems, the possibility of a wider swath
height brings on other problems which have not previously been encountered, such
as how to provide a uniformly adequate seal when capping the longer printhead, and
how to seal the longer printhead without de-priming the nozzles. Moreover, the
permanent or semi-permanent nature of the off-axis printheads requires special
considerations for servicing, such as how to store ink spit over the printhead
lifetime, and how to wipe ink residue from the printheads without any appreciable

wear that could decrease printhead life.



»

5 To acconplish this w ping objective, an ink solvent, such as a

pol yet hyl ene glycol ("PEG') conpound, has been used in the HP HP 2000Ccol or
imkjet printer, sold by the Hew ett-Packard Conpany. In this systemthe ink
solvent is stored in a porous nedium such as a plastic or foam bl ock in
intimate contact with a reservoir, with th'?]s porous bl ock having an
applicator portion exposed in such a way that the elastoneric w per can
contact the applicat W Rer. s =Y : ' I ect
PEG, “ahi ch- i o hen eSO D B R o
resi due and to glg@d¢iPEGY) sompsindshastheead used ithe PEFRIBr2000@cqaboriinkjetqamhtdrace t o
retard further collection of ink residue. The w per then poves acrqQss a

rigid plastic seihbwthetiewleiBackard Gommpapgd In s syslemdhe nkselvantis Siedpra 1 om
t he wi per befor | DA - WL B : LUl acts
as a lubricant ,&égﬁgﬁ%%}%‘%mn% a;kgﬁug‘# g‘%aﬂﬁ{éék\rmﬂggt}m%gggﬁg‘gt&%%n%%ﬁ@gri |y
wear the print heidthis poireus bldak Rhving dhagplisbMitiossposdd it Sach aWaythaathes t o
acconplish this wiping routine, with nultiple parts requiring nultiple

tool i ng costs, eastamériegyipercaaceniact the applicatgr. akh¢ veiperamoyep aciosy g epnlicalgyer

the lifeti f th Lt the PEG i.nk t d.to b i shed
ol ntai n opt!PsET PR Hhbich B M gerols (b ERYERY EHispS Sreui SR B, i g
to one aspect OfsiliitCand’ts A6pYsitiahoRRtiLIPEvatiAg SI'PEG o tREprintheald T504its flar OF

cl eaning ink residue froma non-ink-ejecting snout portion of an inkjet

pri nt head cart riutthes colectionioff kgkeresigud. riktierwipergbérempwasiacisea ogidplasiii peraper

I ncl udes a base which ves between a rest | tion and i pi. n osition.
The snout wi p_ertoé‘F'g%vetﬁgog’ewlﬁ%’FS'g%%‘ﬁ@&d @%@%@@&@W&%‘B?@H@“ﬁesi due
from the non-inke gh@ Wipifg sEHRU ITHRRPEG Aiid Afso BE af ANl Esd hE Ak MREdPN Of
the cartridge while the base remains stationary at the w ping position.
Accordi ng to a dfithe Wiper doss@ot urpiecdsharily wearthé prigthead. iUrifprianately, this sagjvent
mechani smis provided as including the spout. wi per .descti bed above.
According to StYFPMATET e Bat5de AcomalifthisNiBHE FOHine, WAL HIPIF BT ovi ded
for cleaning i nkylifig Aiplé RBliRy B, bilkiifp, Gehdgy BaQiHe ARMSiepbIR! an i nkj et
printhead cartri %Ide é|n aani nkj“?a% pr nl;ai%trl]gé’ﬁgghagyl sm ‘Igr%{arretehoaf)i ncl udes
the steps of noMpregver, eveotlte lifetiae of the arinten ithegPBG $ikt sobvent mayineedrto bet i ng t he

snout portion of t artridge . ) ..
P replcrrxlls e(t:i to malin n optimum printhead servicing.

Summary of the Invention

According to one aspect of the present invention, a snout wiper is provided
for cleaning ink residue from a non-ink-ejecting snout portion of an inkjet printhead
cartridge in an inkjet printing mechanism. The snout wiper includes a base which
moves between a rest position and a wiping position. The snout wiper also has a
wiper supported by the base to wnpe ink residue from the non-ink-ejecting snout
portion of the cartridge through motion of the cartridge while the base remains
stationary at the wiping position.

According to a further aspect of the invention, an inkjet printing mechanism
is provided as including the snout wiper described abové.

According to still another aspect of the invention, a method is provided for
cleminé ink residue from a non-ink-ejecting snout portion of an inkjet printhead
cartridge in an inkjet printing mechanism. The method includes the steps of moving

a snout wiper to a wiping position, and contacting the snout portion of the cartridge



6 wwth the snout wiper. In a reciprocating step, the cartridge is

reci procated back and forth across the snout wi per while in the w ping
position during the contacting step to wi pe ink residue fromthe snout
portion of the cartridge. An overall goal of the present inventionis to
provide an inkjet printing mechani sm which reliably produces clear crisp

I mges over the life of the printing mechanism A further goal of the
present | nvent§,qf ylSnbh PEAY 1S BcipRBLARSHAL heliidhle ipicbipriend beticarer
service station systemand servicihg nmethod i ncluding a snout w per for

cl eani ng i nk r gsthdidmsé theBheut vdper wikiledih elet wipinggositibn guring tha corftaciingisteRj et
printhead cartridge. Another goal of the present jnvention is to provide a
repl aceabl e i niojwipe ik residesfion|thesnout puHOR elthe fafid8R syst em and servi ci ng
met hod whi ch mai ntains. prin | i oG W Brdvidh ey | rmanent or
sem - per manent pri nﬁggﬁgﬁg&aﬁ%@‘&e&r}é%p h@?@ébﬁg%}? g[;&alt swatnﬁﬁ fl\#}%?ﬁﬁon t he
order of at |eggthaafiiwhich 28iaBly(prbdudes 184 drisp InageBovee thefs of thetpriatingf t he
Drawings FIG | is a perspective view of one formof an inkjet printing
mechani sm her meghanisnkj et plotter, including one formof a replaceable

I nkj et printhead cl r servi.ge station st.em of . - Layention,
shown here to servi gzﬂ‘i}g&f’al&f?}b"f ?rfa%')?t g“'?’ﬁﬁﬁnéf wﬁ?‘ﬁ{‘%&f@’ga%g%%m\ﬁj%i ng a
large print svghiihedieshBSEANEARR s8R AIRRcRRRS holotiiga shbd 2 (S an
enl arged perspective view of the replaceable service station system shown
prior to servi vipeyférfvieaningénlswesidhe fromm imaeidk ejstting spoutiportipn®f ag ipkjetyn

enl ar ged expl oded perspe&t I ve view of a replaceable inkjet printhead

cl eaner unit oP“'E‘H%ads‘@ftQ &e station systemof FIG 1. FIG 4 is an

enl arged, fragnent eg k08 aPbEMNE pledditinvéhf¥h Rito Arobide@lreplidenblb@agetc! eaner
unit of the service station systemof FIG | showing a spittoon portion

t her eof ready penthegiaileaner sekvismpstatidrsystem dod aervicing methediwhickn@intgng s an

enl arged, fragmented, side_ e|levational view of a color printhead cleaner
unit of the sePyntheaddifgsnagirularly; whengising permanen ?f&ﬁﬂ"ﬁf’f“ﬁnﬁfﬂ?ﬂf‘&f% h portion

and/or printheads having a swath width on the order of at least 20mm to 25mm

(about one inch).

Brief Description of the Drawings

FIG. 1 is a perspective view of one form of an inkjet printing mechanism,
here an inkjet plotter, including one form of a replaceable inkjet printhead cleaner
service station system of the present invention, shown here to service a set of
off-axis inkjet printheads each 'having a large print swath, for instance about
25-25mm (one inch) wide.

FIG. 2 is an enlarged perspective view of the replaceable service station
system shown prior to servicing the wide swath printheads of FIG. 1.

FIG. 3 is an enlarged exploded perspective view of a replaceable inkjet
printhead cleaner unit of the service station system of FIG. 1.

FIG. 4 is an enlarged, fragmented, side elevational view of a black printhead
cleaner unit of the service station system of FIG. 1 showing a spittoon portion
thereof ready to receive ink spit from a black printhead.

FIG. S is an enlarged, fragmented, side elevational view of a color printhead

- cleaner unit of the service station system of FIG. 1, shown with a spittoon portion



7 thereof ready to receive ink spit froman associ ated col or printhead of
the printing nmechanism FIG 6 is an enlarged top plan view of the

repl aceabl e service station systemof FIG | shown ready to begin w ping
the color printheads. FIG 7 is an enlarged side el evational view show ng
t he bl ack printhead cleaner unit of FIG 1 wiping the black printhead in
solid lines, and showing in dashed |ines ah applicator. thereof applying an

i nk solvent to rinthead. FIG 8 is a nl ar ged ,si.de el gvati onal
U ew showi ng. & Aefrpdsto Rekilh MG oo fob o BiedlBe i 08 A ERE ot e
col or printheagpechAdzm® 1S an enl arged perspective view showi ng a W per
portion of the bl ack (gri_nthead cleaner unit of FIG 1 just prior to

scrapi ng i nk resi du&l@tinaniealaggeddop plan viewrof the @pladg@ablescrvicestatian gestersi de

el evational vie t he Dbl ack I nt head ¢l eaper .unit. of FIG | shown wi pin
a snout portioﬁwgf&’tlhsé'oﬁ'f‘é Y;Sﬂ’?ﬁ'wém!‘gﬁ%e@ of priptheadiss | o\ char t PH
i1 lustrating one Me¥(Qd Rfan Sakied sit8 RNANALALS sHA aggab! e
service station system of FlI Gai@f. sDetcai f’edﬁDescrs}{%édlﬁgrtlﬂo a{kﬁgngrﬁgﬁerred
Enbodi ment s FI Gleaderiuhitiof FIGitlewiping therblack pristheadfin aslid liies ind ghovab ivg

mechani sm herﬁ %pﬁvn as an.inkjet plotter 20, constructed in_accordance
with the preseftstediasansmplicatertherpefiapplyingasdnk splvent ta-the hlgck printhead: onal
engi neering and ar cpjcd 65 J Ahal'B i N

poster-sized i mages, a?&gtuﬁghﬁa%gydlg_%ﬁgﬁt | ndué‘%’?@',ﬁlhg%@g@%‘h&%&eﬂ% “ot her
envi ronment . Aumisipf BiG: 1ahpping pretsspeiated colgr piethedi sns are commercial |y

avai |l abl e. For instgnce,. sone of the printing nechanisnms that nmay enbody
the present inventi BIF-%isap galarged pemspsstive Vigwshawing arwiagy portion afthavjackni t s,
copi ers, carer ¥iqds ' Lmle hines,.to.nane _a few.
For conveni encgﬁ?tﬁe co%gg%@%ﬁ?hgﬂ%fé@%m) Q(]Trlﬁ‘\)}régﬁ%cg ! ureefmﬂ1 Pﬁs“Y'P%Ft ed in

t he envi ronnenportibnan inkjet plotter 20. Wiile it is apparent that the

pl otter conponents n@/ vary from nodel to nodel, the typical inkjet plotter
20 includes a chassFiG-29 isiy endargerbrideclevationdl yisvgolihe black prnthesd|clsanere 24,

typically of aupigsfic: 1 'Hbweh Willing b Q%K P&itioh OF (e BtheR pRhHILd.

FIG. 11 is a flow chart illustrating one method of servicing printheads using

the replaceable service station system of FIG. 1.

Detailed Description of the Preferred Embodiments

FIG. I'illustrates an embodiment of an inkjet printing mechanism, here
shown as an inkjet plotter 20, constructed in accordance with the present invention,
which may be used for printing conventional engineering and architectural drawings,
as well as high quality poster-sized images, and the like, in an industrial, office,
home or other environment. A variety of inkjet printing mechanisms are
commercially available. For instance, some of the printing mechanisms that may
embody the present invention include desk top printers, portable printing units,
copiers, cameras, video printers, and facsimile machines, to name a few. For
convenience the concepts of the present invention are illustrated in the environment
of an inkjet plotter 20.

While it is apparent that the plotter components may vary from model to
model, the typical inkjet plotter 20 includes a chassis 22 surrounded by a housing or

casing enclosure 24, typically of a plastic material, together forming a print



8 assenbly portion 26 of the plotter 20. Wile it is apparent that the
print assenbly portion 26 may be supported by a desk or tabletop, it is
preferred to support the print assenbly portion 26 with a pair of |eg
assenblies 28. The plotter 20 also has a plotter controller, illustrated
schematically as a m croprocessor 30, thatg receives instructions froma
host device, typically a conputer, such as a personal conputer or a

conput er ai dedagdemblyl poeidnCARS tROPIBLEEI0. SYRllelis(appirentthavide pritasseindly er
controller 30 nay al so operate in response to user inputs provided through

a key pad and pertion26 siaypicayppoted by desk on tabletopdt isiprefersedstotsuppast the prinh e

casing 24. A nonit coupl to the nput er ..h Y sg, b sed to

di spl ay vi sual asisﬁ'?’g yrfﬁ’fti“g‘rféj‘gltgﬁ pi’)‘b8f§?§8§§""‘?ﬂ8§?‘§asﬂﬁ’%° elrg%)? g? ﬂ%ﬁ%t us or a
particul ar pr OploRE? QfitrBfer!, Hiks@died LfeRAidall§ Q5P HiGbprobRESI0hatREeitdsal t i NG
conputers, thelr 1 nput devices, such as a keyboard and/or a nouse devi ce,

and noni tors aimtradtionsviilom khastulevice, typicatly 8 lcoinpeter, suchtds@ pgrsonal Kompnigeot i onal
print media handling system (not wn) nay be used.to ancge. a continuous
sheet of print aﬁ%‘BP‘&e%@lg?dr@ﬁé’é‘gr(‘éiﬁtcﬂﬁ)“aﬁtﬁ#yétcﬁ’r' ﬂ‘t%ﬁ@igﬁe Torint medi a
may be any typ \ ' ' RiR&d thidast £k d,
fabri c, transpg?rg{?g?gjsqﬁlgrri?%?%%ﬁq?h%%%glﬂgﬁ{ﬁpﬁ%lp conveni e ce,e)?ﬁ?

i [lustrated enmasditaasdisplay gesionizdcldcated orgthp aperiorasf thdasinpi2dt Amadniton A
carriage guide rod 36 is nounted to the chassis 22 tq define a scanning

axis 38, with eoHplagiipdke saseputes hopt ryalsq besused tordisplay wsnal mfprmatien fe age 40

for travel bac fonth. ' Y. < NEh A
conventi onal cé?e?iﬂgrgés&glr%vﬂéé%P§¢%%o+ra%%%“$§g? Ee%‘gg to p§§85é| t he
carri age 40 i ncémpien) Fersofaland drdfting cangitas, thaciapwatdviceg sudhe adepbsand | er

30. To provide carriage positional feedback information to_controller 33, a

convent i onal nendien 4 mowseclsyice. and manitorscare alhwakh knowsy toghose,skilled dnthgagng t he
I peona : ' v, : oo
R o e 11 200 A B MBS oSS0 AR S T O

opti cal encoder readetr nay be e of printhead

carri age 40 toadwaék Pesitinuohedtdf prinErhédi3Pfromiadoll tirvugtepriiesdeds. stri p,
for exanple, as described in U S. Patent No. 5,276,970, also assigned to
Hewl et t - Packar dhcpapiansdia mag be gny type ef siitabls shqst matenial, sypheas prpss, p nmanner

o, PLEYL L1 PO AL yLRRLBIGEL . B S0 RE SORRAEL BBl

art. Upon conpk@bédithef is dedchibed@siggpdpePgathe pi@ niedivirh. 28 &adthgBRitide rod 36
is mounted to the chassis 22 to define a scanning axis 38, with the guide rod 36
slideably supporting an inkjet carriage 40 for travel back and forth, reciprocally,
across the primzdne 35. A conventional carriage drive motor (not shown) may be
used to propel the carriage 40 in response to a control signal received from the
controller 30. To provide carriage positional feedback information to controller 33,
a conventional metallic encoder strip (not shown) may be extended along the length
of the printzone 35 and over the servicing region 42. A conventional optical encoder
reader may be mounted on the back surface of printhead carriage 40 to read
positional information provided by the encoder strip, for example, as described in
U.S. Patent No. 5,276,970, also assigned to Hewlett-Packard Company, the assignee
of the present invention. The manner of providing positional feedback information
via the encoder strip reader, may also be accomplished in a variety of ways known to

those skilled in the art. Upon completion of printing an image, the carriage 40 may

be used to drag a cutting mechanism across the final trailing portion of the media to



be used to drag a cutting nmechani smacross the final trailing portion of
the nedia to 9 sever the image fromthe remainder of the roll 34.

Sui tabl e cutter nechanisns are commercially avail able in DesignJet 650C and
750C color plotters, produced by Hew ett-Packard Conpany, of Palo Alto,
California, the present assignee. O cour sg, sheet severing may be
acconplished in a variety of other ways known to those skilled in the art.

Nb , the illustrated. inkjiet printi i s | f
b1 1t ng. | magesesh g roniheteoBindt e FFERC SRR gmfetRe 100
34. In the pri @B&Hﬁﬁciﬁﬁnavﬁﬁ‘&lm&ig’?ﬁ@@ 690€CAd 786C icBlor plottsiis ptodutkd BY

cartridge, such as a bl'ack ink cartridge 50 and three nonochrone color ink
cartridges 52, HetlethBackérd Gimopany of Rple Altes Calideraia, theprasemtassigneth@f cart ri dges

50-56 are also often called "pens"” by those. n the art, The bl ack. ink pen
50 is illustrateyshehest FFvﬁgn%gﬁt';F ﬁ%&@l%%ﬂéﬂ?ﬂﬁ&é’@aﬂ’%‘%‘?”%&?w? I
pur poses of ill L O, 0 : g ' each
cont ai ning a dy&eb-%%g@elgpﬁn%g%' t oggdggf’?r?esméﬂ ﬁg\c/ivnléén%l’gfenﬁ{l galﬁgﬁlfjdngﬁ/grr?;aﬁ

respectively, alsbibeugd fot piistingipagesdn proeit ﬂxbﬁs,’cmhmthqnemsmaﬂa Spplied/ired so
contain pignment-based inks in sone inplenmentations. It is apparent that
other types of ™hk& may al so be used in the pens 50-56, such as

par af fi n- based i nks | i jtec =3V hat h dye
and pi gnment charact é?@%ﬁ“@s. n%zséq?(%){nﬁgi??g?cg%&glg%tlb%rﬁjo%a%dgggﬂdaa%n'&%’f-axi s"

i nk delivery syadhed¥a Blackiinigcdiaidge S0ahd died pokozhmmedolar iflnairtridpesi2) 54 or each
i nk (bl ack, cyan, nmagenta, yellow) |ocated in an_ink sgé)pl y regi on 55. I n
this of f-axis @@5@rﬁgom@mmr%msmﬂ€y2b®¢w@s?%ﬁ% ¢ 2lspRiteealled e d

t hrough a conventi onal, f ] exj bl | St A ML)ei 1.k
stationary mai nP?‘Esg?’\%’F?g‘f(“’géﬁb#gb%glé%ﬁgﬁi sh?)%ltey |selib%58‘f)gg[ﬁ“ggg %y
carriage 40 acipififent-besclinld)Ra? il s 6fillustration, Aokt ped 92, Sk and 56 arem t he
path of printhead travel. As used herein, the term"pen" or "cartridge" my

al so refer to dessribedatrach pontpiningadyezhased iggesthameloes yelew, Pegenkpad

reservoir that carries th tire.i.nk su h ricgt K ECl ates

over the print f&ﬂbFeWélvfﬁr f]@P}‘éﬁétds f)%oﬁge%g{%t ‘ggf&gﬁp%rslgﬂgggﬁagv%ﬁgppﬁ eads

60, 62, 64 and pffineni-BaRaGilis\L k¥me MipleMesteliciB! [MEhppatineHat dthér tysesiof iriksan

i mge on a sheet of nedia 34 in the ;)I‘I nt zone 35. These i nkj et EI‘I nt heads
as

60- 66 have a | amayelgorbernsedintheperfsgy0-56, such as paraffin-based inks, as well as hybrid or
composite inks having both dye and pigment characteristics. The illustrated

plotter 20 uses an “off-axis” ink delivery system, having main stationary reservoirs
(not shown) for each ink (black, cyan, magenta, yellow) located in an ink supply
region 58. In_thié off-axis system, the pens 50-56 may be replenished by ink
conveyed through a conventional flexible tubing system (not shown) from the
stationary main reservoirs, so only a small ink supply is propelled by carriage 40
across the printzone 35 which is located “off-axis™ from the path of printhead travel.
As used herein, the term “pen” or “cartridge” may also refer to replaceable printhead
cartridges where each pen has a reservoir that carries the entire ink supply as the
printhead reciprocates over the printzone.

The illustrated pens 50, 52, 54 and 56 have printheads 60, 62, 64 and 66,
respectively, which selectively eject ink to from an image on a sheet of media 34 in
the printzone 35. These inkjet printheads 60-66 have a large print swath, for
instance about 20 to 25 millimeters (about one inch) wide or wider, although the

printhead maintenance concepts described herein may also be applied to smaller



I nstance about 20 to 25 mllineters (about one inch) w de or w der,

al t hough the printhead maintenance concepts described herein may al so be
applied to snaller 10 inkjet printheads. The concepts discl osed herein
for cleaning the printheads 60-66 apply equally to the totally replaceable
inkj et cartridges, as well as to the |Ilustrated of f-axi s sem - permanent or
per manent print heads, although the greate 4P benefits of the illustrated

L part o or 1 yuksarnisr: e Sotsepthelatel B s Teshii S BRAEREDC an ©
is particular e an

f |
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wel |l known to n es of each printhead 60-66

are typically bffraxeckenti-paimdnentsdr pemeaneinirinthepds; although e grcat&bemﬁllsgfs al ong
the orifice plate. Thus, the term™"linear"” as used herein may
i nterpreted astheibustrajed systemrmaydhe reglized inan off-pyis sYstem where fytend ?ﬂel ncl ude

nozzl e arrangegn{hga(@ t;eqp‘t_)mcﬂm)s&tm;glgm one another, for exanple, in a

zi gzag arrange I'néar “arfay I's typically allgned in a

| ongi tudi nal di rect TR pRALEAIBG0LCED, 84 ahd64 ERh ha PN ditfica plate With a\pluirhlity o€
| engt h of each array detern1n|ng t he maxi mum i mage swath for a single pass

of the print headzzlesfermdd therethzough ipa manhesapll lgowpdo those skildedya| Q#ﬂq&

Dl ezoel ecttic PPRAERERRD Pread R el spiennimE thot el vl ) uae o
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energi zing a selected resistor, a bubble of gas is fornmed which ejects a
dropl et of i nkbé interptetesl asSnedrly linear” on substangtlisclinest, apdipey mqhxdemezqdm nt zone

35 d th | Th tQ |, ect d
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System FIG 2 shows the carriage 40 positioned with the pens 50-56 ready to
be serviced bysanniaglaasedbiveh g lnmgtbaﬁeacheaabedetmmng&csnmmom impgeem 70,

constructed in accqrdance wWth the r.es vent| Th station
70 includes a fY’%fﬁg?‘aﬁ it EPW%\F % h‘ee'll agig(gé%/ %“
driven by not Ofnifé Hhh{l{éh&hal&loh@ﬁ KthRPEp GF PR ER mAPGERE YudiPas N @ f oT var d
direction 76 and i n a rearwar

piezoelectric printheads. The thermal printheads 60-66 typically include a plurality

of resistors which are associated with the nozzles. Upon energizing a selected

resistor, a bubble of gas is formed which ejects a droplet of ink from the nozzle and

onto a sheet of paper in the printzone 35 under the nozzle. The printhead resistors

are selectively energized in response to firing command control signals delivered

from the controller 30 to the printhead carriage 40.

Replaceable Printhead Cleaner

Service Station System

FIG. 2 shows the carriage 40 positioned with the pens 50-56 ready to be
serviced by a replaceable printhead cleaner service station system 70, constructed in
accordance with the present invention. The service station 70 includes a
translationally moveable pallet 72, which is selectively driven by motor 74 through a
rack and pinion gear assembly 75 in a forward direction 76 and in a rearward
direction 78 in response to a drive signal received from the controller 30. The

service station 70 includes four replaceable inkjet printhead cleaner units 80, 82, 84



direction 78 in response to a drive signal received fromthe controller 30.
Jhe service station 70 includes four replaceable inkjet printhead cl eaner
uwnits 80, 82, 84 11 and 86, constructed in accordance with the present
i nvention for servicing the respective printheads 50, 52, 54 and 56. Each
of the cleaner units 80-86 include an installation and renpval handle 88,
whi ch may be gripped by an operator when installing the cleaner units 80-88

in their respect] chanmber,s or stalls. 92, 94, t i ned by
the service st 5’?4 %ﬁ °B%‘°I"I’“8f°d7'??CCIQB(*”PBWH@HF@%%I‘?Vﬂt"ﬁg'q(fﬁrggrr\{?cg" u[r‘ii ts 80-86
are typically ?ébsgéu?ﬁ,@ riffheA3G0! SP!153G8d S8 Ehchabf ileesiBandinits 8986 iReluddiad S

80-86 may al so referred to as "disposeable cleaning units,"” although it
may be pref er abiseallation tdremovaichasdie 88, witich may be grippadyhyl anrpperataipdient or

refurbishing. To aid an operator_in installing the correct .cl uni t
80-86 i n the adwtlingBaclstas ingb8bEs in Bel fpee ch'?"ﬁﬁfﬁ‘?‘r?iﬁ“&&_@ Yhatei a,
such as a "B _URi {ile¥ d2fina0ly (3RANML SGbRpAIRET! PalowiRErenfovalietidahifngh! ack
pri nt head cl eaner unit R RY I'ng other"1ndicia, such as a "B" narKing
198, which may hgits180-86a@ typitdllyndisposeiofRind baplavad esithratesh uhis, sagbamretspr oper

installation. FIG 3 illustrates a generic cleaner upif ssegbl%g#ge(r),
i ncl udi ng conp8Pdhimayalso beystemsditoas (dbtpaseable clsaning upis, haROYEN Y| ‘uni t
80 and the col or_.cl e st S - alcT {,0 e
figure, and \Aolpﬁf?lrﬁﬁgg(\)/v%rt%? hi%sé’gée%grs f‘ggc @fg@?cﬁl}gﬁm ﬁéggrbﬁﬁfgghgqg%ida&gase
102, to which apérafein ihOdlliaghlie/éditcl dletined wnit 8088 inake asaecittd stath HB96gthe8 f or
the black cleaner unit 80, which may affixed to the exterigor of base 102.
Furt hernore, t palietJdmaytinglude mdicis, sughas a B marigog 8% cemsspeadingtoghe blagk | y

inserted in the n | Let, st.all -9 r.€s:.0f 1PRS, uni que
for each of th@e%%@a‘ﬁgf@‘ﬁhﬁtcgpgﬁl-hggigcrcwlﬁafgﬁ%n%n%ﬁ 8%@851%8}%9 g{h?&ég%u%orner 105
of the base 102B»Waringo8, witicls hidy He Akdhgd Sith Pharicitg 97 bipiaf opdtetor @adssyrer t i on
of the stalls 90-96 of the pallet 72. The base 102 defines two reservoir
chanbers, i ncl pdipegingtallatine. sol vent chanber 106 and a spittoon chanmber 108.
O her features of t 102 i ncl ude four . sy f.age. . sl 110,
which are used duri EEGT ﬁ%ﬁ%ﬁ%%%‘&"ﬁgﬁgﬂcﬁamg%g% ‘Hﬁ‘é’a‘g’& lﬁﬁﬁglrn g?gg@ as s
descri bed furt lfgras@philitic bblth8 8RRk phRthadceadeinkesD m@\Re edlorctldaher ent
mounting | ocations for other conponents of the cleaner unit 100, including
a cap return spnith§2-86uBeginningakar the bottom efghe, gure and|warking upward, the

generic cleaner unit 100 includes a base 102, to which a label 104 carrying indicia,

such as the “B” marking 98 for the black cleaner unit 80, which may affixed to the
exterior of base 102. Furthermore, to assure that the cleaner units 80-86 cannot be
physically ins_ertéd in the wrong pallet stall 90-96, a series of mounting tabs unique
for each of the cleaner units 80-86 may be molded along a rear corner 105 of the
base 102, with mating slots being supplied within the rear portion of the stalls 90-96
of the pallet 72. The base 102 defines two reservoir chambers, including an ink
solvent chamber 106 and a spittoon chamber 108. Other features of the base 102
include four cam surfaces or cap ramps 110, which are used during the printhead
capping and uncapping process as described further below. The base 102 also
defines several different mounting locations for other components of the cleaner
unit 100, including a cap return spring mounting wall 112, a solvent applicator
spring mounting wall 114, a black wiper mounting wall 116, a color wiper mounting
wall 118, with a brace wall 119 extending between the black and color wiper

mounting walls 116 and 118.
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spring nmounting wall 114, a black w per nounting wall 116, a col or w per
joounting wall 118, with a brace wall 119 extendi ng between the bl ack and
col or wi per nounting walls 116 and 118. 12 The generic cleaning unit
assenbly unit 100 al so includes a cap sled return spring 120, which

I ncludes a nounting lip 122 received by tgg cap spring nmounting wall 112 of
base 102. For the color cleaner units 82 the spittoon 108 is filled with

k absorber 124, f f fo t h t f
ot her absor bi ng mat PSR A G iRl o O Calte PSSR
spit fromthe C%Lﬁg 186, B AdRid8Ss BBunt ﬂgchpt 10 Bl bYise daB%pM\Kg tBudti

vol atiles or conmponent's evapor a | eaving the solid conmponent's of
the ink tr appedwmi 1 11 of tidse 1 @2h dfdp aliescotdr cldaserfunitsi82rR6 éreisplttoo 188 ssfilteloon 108

of the black cleaner_unit 80 is supplied as an enp ha whi ch t hen
fills with the wih 2 jnkeab B?fh%ﬂdzi“nkfegfé%ﬁliﬁﬁfeaf@%rm%‘ ﬁl@ci iirﬁll?a‘fqﬁ’étycq@m

unit. A dual ﬁggﬁ | RSk bridls ﬁ}%ggisx b%h dhaﬁla gg%éa@{ R84 b RECHK %&@ 8idnd 28

which are prefera ons roun erior w ping ges and an

angul ar i nteri ogold¥ Rinfea@siere66, a8d dRIBId Badnk Whildehe Walatibislor l?qmaard Conpany' s
U.S. Patent No. 5,614,930. The w per assenbly 125 includes a base ortlon

129 whi ch resi | ¢ostnongnty eyaporatd; eawingdhe whg@pmmtsm dheiak trapped

assenbling the Rkl ack cl uni.t . 80 I l.eaner
T g Se "t e or B Ghm SiAuccial e HithoR 38 8Pt b%J(??%ﬁﬁ‘%%?‘%ﬁﬁnt. »
wal | 118. Pref eqpplisd astehpty cahifberivtfich b RINILE the k& TikeDlaRIAK fesidhed of a
flexible, resilient, non-abrasive, ‘el ast oneri c material, such as nitrile

rubber, or mreO\prﬁkdxfabft}lr,CEam}Iuane pol ypropyl ene di ene mononer (EPDM), or

ot her conparable nat ri I own in For w a
duroneter, that is, bi?‘é?”@rﬁéﬁﬁm@sgswf%(éw&eggl[ag?ﬁel&% aﬁgﬁg lgé}f ect ed
fromthe range gf ?e‘?er%i @anshla@te%%em.ﬁl&&ehenompf@reag&r il ddnad maw thin the
range of 60-80, or even ' nore preferably at a duroneter of 70 + 5, which

is a standard nmtenibawining edget asl described in the HeavdatePaskandCanhpanplsd & &. Rﬂt@éner

t 80, which t he, pj t .based ink withinp the black
bon 50, the | nNBHE 00 AR e Patsmbb LA B ke aion 14T Whish i ch i s
hel d within a pRELALSSEHPLTHY bIAESKIPLPInbulgYvall 1 18lHek adsddbling the black

cleaner unit 80. When assembling the color cleaner units 82-86, the wiper base 129

is installed on the color wiper mounting wall 118. Preferably, each of the wiper
assemblies 125 is constructed of a flexible, resilient, non-abrasive, elastomeric
material, such as nitrile rubber, or more preferably, ethylene polypropylene diene
monomer (EPDM), or other comparable materials known in the art. For wipers 125,
a suitable durometer, that is, the relative hardness of the elastomer, may be selected
from the range of 35-80 on the Shore A scale, or more preferably within the range
of 60-80, or even more preferably at a durometer of 70 +/- 5, which lS a standard
mmufactMng tolerance.

For assembling the black cleaner unit 80, which is used to service the
pigment based ink within the black pen 50, the ink solvent chamber 106 receives an
ink solvent 130, which is held within a porous solvent reservoir body or block 132
installed within chamber 106. Preferably, the reservoir block 132 is made of a
porous material, for instance, an open-cell thermoset plastic such as a polyurethane
foam, a sintered polyethylene, or other functionally similar materials known to those

skilled in the art. The inkjet ink solvent 130 is preferably a hygroscopic material
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installed within chanber 106. Preferably, the reservoir block 132 is nade
of a porous material, for instance, an open-cell thernoset plastic such as
& pol yurethane foam a sintered pol yethylene, or other functionally simlar
materials known to those skilled in the art. The inkjet ink solvent 130 is
preferably a hygroscopic materi al 13 that absorbs water out of the air,
because water is a good solvent for the i lPustrated inks. Suitable

hygroscopi ¢ sol vent materials include polyethylene glycol ("PEG'),
| i pponi c- et hyl Bakatsprhsoratqroutesithe aig; kecase aater i 4gaed S?%gﬁ@l) the 5!‘925@??1 n or

other material s,kngwn.to, t hose .skidled in.th i.ng.,Si ™
properties. Thgg(é' ﬁ?‘&bi%%?sgo%tsglrv F[gtl at%q,atés ﬁf@é‘% %Dqg?tﬁ%%'}e;ttq?’ %(IJUE‘]SIJ Eﬁ)r)(pounds
that will not [igashid-¥ihflele Blytol(ULEGY), BxitgTiedlyosr(*DES "Rilyctrdeotmiguse t hey
have an al most Zzero vapor pressure. For.the purposes of illustration, the
reservoi r bl ochatesialsiknownak wsaikiied inghpartashaving similar peapgeties. These, To

del i th t 130 fromthe. i.r 132 the hl | it 80
el udes a-sol DDA TERTY s oyl e ire Sromenties Peast BFERT Y Ldes an
applicator wc ut%ng@ﬁeﬁdéaap%ﬁo&%ﬁtimbbwu&nﬁarﬂaw@& L1RRsf AFSUapREr bl ock

132. To hold the applicator wck 135 in place,” the black cleaner unit 80
i ncl udes a W cfresqure. nEpriBSpwhoseh of Hlustratimhethe adsermoir bjpck 402 issatkedowith thes t he
di stal end of th? appljcator wck 135. To further support the wi ck 135, the
wi ck spring -al BisterdipksalventPE 1 s of support tabs 142. The wick spring

138 has a mounting igheiid .o?]\}eln{ Fsosﬂ&lﬂﬁiéx@&%r 139Ethe Bidck GlcARithhit39 114 of

base 102. Anot her feature of t wck spring 138, IS a reservoir securing
tab 146, whi chinchelesa sole¢ntappliaeor distributien sumberci84p#hichénchalevamt reservoir
bl ock 132 to hold it in _place within the, solvent chanber, 96 23 base 102.
The generic cl aeplicalgr wick 13aa0d sibase &%@ng@dmﬂ?{wﬁ}%?sﬂ"’e&% ackdd21%9 whi ch

has an activat P&H tﬂ@#&l%ﬁ%r ch(%ﬁ‘ il§ g@[:e, e %Q&%legﬂérhﬁﬂ SBXn%IEE%SQrV&i _head into

a capping position a ront sur e’used to nove the s back into a
rest position. sprig 38pvisitiedmmateb asa fip 140 tharfeéaives dvedistallénd ofittiecipplicatier al ong
the cap ranps or canms 110 of base 102.. The interior of the cap sled 150
defines a spri Wick Boeilyi fughensuppast thesvick ) the wigespring alsg 1pvess 8¥QPHF spri ng

ST a1 oab ShEshohoR S IhB e wRA brifh IFAREHGAPABTA%RUS 196, and

pair of longitu y opposin
supported by the spring mounting 114 of base 102. Another feature of the wick
spring 138, is a reservoir securing tab 146, which rests over an upper service surface
of the solvent reservoir block 132 to hold it.in place within the solvent chamber 106
of base 102.

The g¢neﬁc cleaning unit assembly 100 also includes a cap sled 150 which
has an activation wall 151 with a rear surface pushed by the printhead into a capping
position and a front surface used to move the sled back into a rest position. The cap
sled 150 has four cam followers 152 which ride along the cap ramps or cams 110 of
base 102. The interior of the cap sled 150 defines a spring receiving chamber 154,
which receives a compression spring 155. The cap sled 150 defines a pair of
laterally opposing slots 156, and a pair of longitudinally opposing slots 158 and 159,
with slots 156 and 158 being enclosed slots, and the slot 159 having an open upper
end to aid in assembly of the cleaner unit.

The generic cleaning unit 100 also includes a cap retainer member 160 which
includes a pair of laterally opposing pins or posts 162 which are captured within the

pair of slots 156 of the cap sled 150. The cap retainer 160 also includes two



with slots 156 and 158 being enclosed slots, and the slot 159 having an
open upper end to aid in assenbly of the cleaner unit. The generic cl eaning
@#nit 100 al so includes a cap retainer nenber 160 which includes a pair of

| ateral | y opposing pins or posts 162 which are captured within the pair of
slots 156 of the cap sled 150. The cap retainer 160 al so i ncludes two 14
| ongi tudi nal |l y opposing pins or posts 164 ¥nd 165, which are received

wi thin the respective slots 158 and 159 of the cap sled 150. Use of the
posts 162, 164 lengitudieally epposingpinstor pastal §handHéSsyhick aregeceived gvitiptheso and

th i 155, [ | h i t i | - t Q. | ed
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printheads 60-66. The cap retainer 160 also includes a pair of cap lip
mount i ng post s retainéd tarbg @smbzdGuofiked to dhieaiapsled 160, allowingithe retainand f@ to mavd ace
168, which nmay define a series Q hanpel s, or troughs,, tQ a as a.vent
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Overlying the dipmountiag pests diilangss Bﬁ&:aﬂlelréminanerdme!lsoﬂﬁ@anuppepmrmy 168,
constructed of the sane material used for the w per assenbljes 125. The cap
lip menber 170 Whigh maypdeftnegsetiesnf channelgar diqughs; foaskasa YeRf PAtB 10 PSR i ng
hol es 174 t her ' L o-f Lt . =L : et ai ner
fl anges 166. Egéﬁ'ﬁ lﬁe g‘l‘ %\@Jrirﬁitf} g%g%'%ggoégetsahgé’tf%ﬁé%v%ia%ﬁ&¥§§cnc§lﬁglfe;s in a

head havi ng a dilewed UIS. Parat &pplicaaén Sértal Noads?s 66,221 cutietlyt assighed tohke | engt h
of each flange trunk is selected to be approximately equal to the thickness
of the cap |i pPraent apsgneeohe HewletsBackardyCompanyieads of fl anges 166 extend

above the base portj . TQ i [ . | £ | e tai ner post
166 may be swaged O\k/jevr"gl.’l}'%'ﬁéh eeﬁ%gsr%%{ré%ﬁ@l%rgf% éirllﬁgﬂnag?)ertt@ Wﬁ%ﬂr?{gﬁbbgr 170
al l ows the mat @bhskiucted of theRaing gnatdiil G3ed o thgwitek 8erhBlest1aSr Ehe tapdig |y grip

the trunk portion of the flanges 166 to hold the |lip assenbly 170 agai nst
the retainer 1eEmtexidhbasapagppertian i 7dwhichdefings apaisef mppnting koles W4renmber
175 which is sized,to exte apound the zzl .t h rinthe 60- 66
ahen' maki ng cotaapiopREFRER Uy e AR e Bailef Beler 65 PR, 1o,

bel ow. To pr eveghinelefnig81 66 hisEtrunk which terminates in a head having a diameter greater

than the diameter of the trunk. The length of each flange trunk is selected to be

approximately equal to the thickness of the cap lip base portion 172, so only the
heads of flanges 166 extend above the base portion 172. To insure a lasting fit, the
cap retainer post 166 may be swaged over. The elastomeric material of the lip

. member 170 allows the material surrounding the mounting holes 174 to resiliently
grip the trunk portion of the flanges 166 to hold the lip assembly 170 against the
retainer 160. Extending upward from the lip base 172 is a lip member 175 which is
sized to extend around the nozzles of the printheads 60-66 when making contact
therewith during a capping step described further below. To prevent depriming the
nozzles of printheads 60-66 during capping, the lip base 172 has a pair of vent
holes 176 extending therethrough which aid to relieve pressure along both ends of a
sealing chamber formed by the lip base 172, the lip 175 and the lower surface of the
orifice plates of printheads 160-166 when capping. The vents 176 allow air to
escape from this sealing chamber along the labyrinth vent path defined by

surface 168 of the cap retainer 160.



nozzl es of printheads 60-66 during capping, the |ip base 172 has a pair of
vent -hol es 176 extendi ng therethrough which aid to relieve pressure al ong
Both ends of a sealing chanber fornmed by the |ip base 172, the lip 175 and
the | ower surface of the orifice plates of printheads 160-166 when cappi ng.
The vents 176 allow air to escape fromthig sealing chanber along the

| abyrinth vent path defined by surface 16§'of the cap retainer 160. 15
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be easily nodified t t | ar_ W, per openi i.0n - 3 he
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Wil e the snout wper 190 nmay have conbi ned rounded and angular w pi ng
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W pi ng edges ar referred sinc re is no need for the snout w per to
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applicator wick 135 and the lip portion 140 of the wc .
cleaning a rearwardly facing vertical wall portion of the printheads 160-166, which

leads up to electrical interconnect portion of pens 50-56, described in greater detail
below with respect to FIG. 10. The snout wiper 190 includes a base portion 192
which is received within a snout wiper mounting groove 194 defined by cover 180.
While the snout §viper 190 may have combined rounded and angular wiping edges as
described above for wiper blades 126 and 128, blunt rectangular wiping edges are
preferred since there is no need for the snout wiper to extract ink from the nozzles.
The base cover 180 also includes a solvent applicator hood 195, which shields the
extreme end of the solvent applicator wick 135 and the lip portion 140 of the wick
spring 138 when assembled.

FIGS. 4 and 5 illustrate the process of spitting to clear the printhead nozzles
of any occlusions or blockages, with FIG. 4 showing the black pen 50 spitting ink
droplets 196 into the bottom of spittoon 108, and FIG. S showing one of the color
pens 56 spitting color ink droplets 198 onto the absorber 124. As mentioned bricﬂy_
above, the spittoon 108 of the black printhead cleaner 80 has no absorber, allowing

the viscous black ink residue 196 to accumulate along the bottom of the reservoir



spring 138 when assenbled. FIGS. 4 and 5 illustrate the process of spitting
1o clear the printhead nozzles of any occlusions or blockages, with FIG 4
showi ng the bl ack pen 50 spitting ink droplets 196 into the bottom of
spittoon 108, and FIG 5 show ng one of the color pens 56 spitting col or

i nk droplets 198 onto the absorber 124. mentioned briefly above, the
spittoon 108 of the black printhead cleaner 80 has no absorber, allow ng

t he viscous black ink resid 96 .t o, accumyl at 0 th t Qm: t he
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the cleaner units i nFRG. 6qMisH@ATed il positioh @f thé8vipdraisydnibdies 125 &f thekolpr i nt head
60 with the wi per assenbly 125 of the black cleaner 80, the carriage 40 is
moved to the rig¢eaner nnitsf2-86, just priortp the start of aowipingiroke where s Ralles’4s8 t o

lign the black, w. i th th k_printhead, off ' ] f
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be enpl oyed for cleaning the col or printheads 62-66 than fromthe nethods
used to clean tthe ciririag&4pisimavied doltheFighvini the vigivsif F§G b elpng ke scammng and bl ack
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exanple, in some inplenmentations it is advantageous to use a slower w ping
speed for the btlearer po,grivantagsassdylallows fondifferent wiging scheingeolbs emplayed fier col or
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preferred in the illustrated embodiment, the ability to employ individual wiping
schemes is particularly advantageous when using different types of ink for color and
black printing.

For example, in some implementations it is advantageous to use a slower
wiping speed. for the black pigment based ink, which is less viscous than the color
dye based inks. Too slow of a wiping stroke wicks excessive amounts of ink from
the dye based color inkjet pens 52-56. This excess dye based ink eventually
builds-up a residue on the wiper, leading to less effective wiping in the future, as
well as other problems. Actually, a scrubbing type of wiping routine is preferred to
clean the tar;like pigment ink residue from the black printhead 60. If simultaneous
wiping of all of the printheads was required, with a faster wipe used to accommodate
the dye based inks, the wiper for the pigment based ink would be prevented from
making full contact with the ink residue. Instead, the wiper would skip over bumps
formed from the tar-like pigment based ink residue in a jerking or stuttering type of
motion, which would fail to remove the residue from the printhead. Offsetting the

color wipers from the wiping location of the black wiper allows the service



wel | as other problens. Actually, a scrubbing type of wiping routine is
preferred to clean the tar-Ilike pignment ink residue fromthe black
printhead 60. If sinultaneous wi ping of all of the printheads was required,
with a faster wi pe used to acconmodate the dye based inks, the w per for

t he pignent based ink would be prevented fyrom making full contact with the
I nk residue. Instead, the w per would skip over bunps forned fromthe
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printer is a pernmanent gart of the inkjet printing unit, whereas tﬁlh{% bl ack
olgpthylen

printhead cleaner 8OFIGs 7misglilustratss appligatiemeidhe mkolweat 138, baspaeo ¥, the
Ink solvent is &9@(')1'(%(&")"366 trteﬁm%nwhﬂg,rto a%t edge 200 of printhead 60. As

mentioned in the background section above, the Hewlett-Packard Company’s HP
2000C color inkjet printer also uses an ink solvent, but it differs from the system
disclosed herein because the solvent system in the HP 2000C printer is a permanent
part of the inkjet printing unit, whereas the black printhead cleaner 80 is replaceable.
Moreover, in the HP 2000C printer, the ink solvent is applied first to a wiper, and
then the wiper applies the solvent to the printhead, whereas the printhead cleaner 80
applies the solvent 130 directly to the leading edge 200 of the printhead 60, as
shown in FIG. 7 in dashed lines.

Referring back to FIG. 4, the solvent reservoir block 132 is preferably
constructed of a bonded nylon material, with the applicator member 134 being
constructed of an open cell polyurethane foam, and the backing spring 140 being
constructed of a sheet metal material. Using this system, approximately 0.5 mg
(milligrams) of solvent 130 is applied to the printhead 60 per application. The

solvent mainly serves to dissolve ink residue on the surface of the printhead, but also



then the wi per applies the solvent to the printhead, whereas the printhead
cleaner 80 applies the solvent 130 directly to the |eading edge 200 of the
printhead 60, as shown in FIG 7 in dashed lines. Referring back to FIG 4,
the solvent reservoir block 132 is preferably constructed of a bonded nyl on
material, wth the applicator nmenber 134 bei ng constructed of an open cel
pol yur et hane foam and the backing spring 140 being constructed of a sheet
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10cc (cubic centimeters) of ink solvent 130, although in the illustrated
enbodi ment, 8cillustratedembodimem8¢aofsalventd 30 ipanevsn 8108F Prfrres L As t he
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I n dashed lines in I'spensed as t plTcator wick

135 i's conpresgRfhilin daliRd Bk inaad7, Hie 130 Retispermsed a thehppliqapiriviek 15 isi ck
135 is conpressed, the solvent 130 is pushed out of the cells of the foam

and onto the peomprissad by SwdiringheadgWhzothe fonm ofitheiapplivatorgvick 833§ pref erabl y
f d with | oad I ¢h i d L st f the f
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subsequent w pi ng stroke.” Thus, each successive dispensing of the ink
sol vent 130 adpsldad, whick pravides g resistant iforge tofsuppsrt/ha foam pEwiek 138 shgent on t he
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130 i's appl| edhlrciaagl§ rés?c?eing (l)Jne thl?: lf)irilnt ead 60 and \Enjﬁeersq%,f fZ%ef'rom previous applications.
Preferably, an average of 0.2 - 0.8mg of fluid is dispensed per application, with
0.5mg being a normal application.
Furthermore, the ink sofvent 130 acts as a non-stick film barrier on an
interconnect sidc-202 of the printhead 60. During development studies, it was found
that when too little of the fluid 130 is applied, ink residue builds up on the orifice
plate 60, and when too much fluid 130 is applied, the excessive solvent 130 mixed
with ink builds up on the pen, and can periodically drip onto a prihted page.
Moreover, too much fluid may also cause the solvent 130 to be supked into the
nozzles of the printhead 60, which can cause a pen printing problem requiring a time
wait while pérforming a spitting routine to clear the PEG solvent 130 from the
nozzles. Thus, application of a desired amount of fluid 130, not too much and not
too little, became the challenge.
The applicator member 134 serves the functions of applying the solvent 130
to the printhead 60, and of transporting the fluid 130 from the reservoir block 132 to

the applicator 135. The material chosen for the wick member 134 is selected to have



p]ate 60, and when tod much fluid 130 is applied, the excessive solvent 130
mxed with ink builds up on the pen, and can periodically drip onto a
printed page. Mreover, too nmuch fluid may al so cause the solvent 130 to be
sucked into the nozzles of the printhead 60, which can cause a pen printing
problemrequiring a time wait while perfoanging a spitting routine to clear
the PEG solvent 130 fromthe nozzles. Thus, application of a desired anount
of fluid 130, peiffitieAtyHizh capiflar)Presk@® td bidrédine thecapittary pesainabf thage. The
applicator nenber 134 serves the functions of applying the solvent 130 to
the printhead B6e¢rvaintlask 182 ambloqmovidefor mevertical rise patlurdhsad tatbe paigkef; o r

‘bl ock 132 to the applicator 135. The naterj hosen f e; W menber
134 is sel ect eﬂPﬂl'ﬁgleH\rés Showfgna%ﬁdﬁp%si 182{1433’} ‘hi Y™ F’qﬁ%%tgadﬂ’\r@éagé;ure to
overcome the capildifg ¥ HE&rdbf thO 8ppIRAGF Wik 138liPgrkatddBaNshrh@ provi de
for a vertical Q’?Fséﬁ%ra‘ﬂﬁg %ead to tg%rfa poi nt of ap%JIéi cation, as shown in
dashed |ines i (miflirgeters) fdralie PEG Badsalyent 80.sTheanigtedalstlectad full wigkcapi | | ary
pressure of the applicator _w ck 135 |s greater.than 15Qmm (Wi |l geters) for
Phe. PEG 300 sompamer 1305 sefberiesr PropBlealSHinaRe pRETa et BRARES | o
sel f-wetting o Tl W oE ) Fbigkk 12, fothbr Myidalf | Ui d of
its own voliti gﬁgﬁggﬁﬁé{l %‘%ﬁf@@tﬂ W %hitlﬁ%re?%ﬁcgrboi r bl ock rl%g.l %1 her

physi cal pr opepidpesiedbf thb evichi inémbeETiidé arelstlectdso siat thetfeain appliek dhe spheifiedam

applies the specified anpunt of fluid, here 0.2-0.8 m| Ih%ra ,. throughout
the range of namawnief fiuidshere§12:9.8 milligraips. shroughout the range p{aniaqigring oo as

well as withint l.Qt. . ' ' i t he
wi ck nmember 13% l?‘ﬁ%c? v%?%te(g:ntsg% ﬁéa? f‘ﬁ{tlgtfék}q'é’hr% %Hﬁgﬁﬂs‘gﬂu&‘% b {oﬁgxe%@fi(?%ngss of
the foam wi thtiehmaiPhysicad piopertieé of the wvidkembérf 1034 dims affeite fluzbnpr essi on

factor, that is, the ratio o ifglre-felt to post-felt thickness of {he foam
with the post - flispensingjusg ifcthe st ofithe fogm, vathythewaincoptibytor toihe stitingss

properties of the palyuret.ha b r SO | J hi.f ness
of the foam of "4Pp Fgé%’?s‘%ﬁ‘gtgfﬂﬁéjs.’%%n%pﬁgfﬂeﬁéﬁﬁgﬁfégg%%ﬁf% t he
i nk sol vent di $gaed) Withah& pestFEN thickhés beiigakd primaelcemtibtof. OPhyisieal propérdes

reservoir block 132, which is preferably a pultruded, bonded nyl on fi ber
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absorption capacity for the PEG solvent 130 of 25cc. The reservoir 132 is
fill ed applicator member 134

Another important component of the ink solvent dispensing system is the
material selected for the fluid reservoir block 132, which is preferably a pultruded,
bonded nylon fiber material, with a physical volume of 27cc (cubic centimeters), and
an absorption_caﬁacity for the PEG solvent 130 of 25cc. The reservoir 132 is filled
toa maximﬁm of 50% capacity, to allow space for absorption of up to 50% water
from the atmosphere in high humidity conditions. The ascending height capillary
pressure of the fluid reservoir 132 is selected to be 30-40mm (millimeters) for the
PEG-300 solvent 130. This capillary pressure is selected to be sufficiently high, so
that the PEG solvent 130 will not leak out of the reservoir 132 during transport, or if
the cleaner unit 80 is placed on end, while also being sufficiently low to allow free
release of the fluid 130 into the applicator wick member 134.

Another important component in implementing the ink solvent dispense
system of printhead cleaner 80, is the wick spring 138. The wick spring 138
supports and locates the applicator wick 135, as described briefly above with respect

to FIG. 3. The primary function of the wick spring 138 is to provide a known



to a maxi num of 50% capacity, to allow space for absorption of up to 50%
water fromthe atnosphere in high humdity conditions. The ascendi ng hei ght
cgapillary pressure of the fluid reservoir 132 is selected to be 30-40nm
(mllinmeters) for the PEG 300 solvent 130. This capillary pressure is
selected to be sufficiently high, so that 2ighe PEG sol vent 130 will not | eak
out of the reservoir 132 during transport, or if the cleaner unit 80 is

pl aced on end, hj; | fhiveheroliyedpened fodlthoapplicaer wikkaase of
the fluid 130 |ér%ghgE&e}kg%ptplﬂctggggévamc\ﬁhme? IJ%34. ,%\not hégérp li npor t ant

conponent in i whketerppligitdriveniesin cntacewith tiegpiatiead opding edgsf 246; asshiowad
cl eaner 80, is_the wck spri n%5138. The wi ck spring 138 supports and
| ocates the applql%bﬂ)lﬂm‘\ﬁ/il%ﬁlq- , as described briefly above with respect to
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138 reclined ig,a rearward di,rection: ¢8 from . ' , Creates
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in assenbling phtep2®t Farintancefapcoinmercialiseproduced printineynitsiayypisddduced

printing units a | cal, printhead-.to-cleaning,unit, spaci jation may
be on the or deP“&&’_‘z’%'Pé"lﬁ%‘Hg_('r‘ﬂ‘? fliniri 3?%‘;%'_.0“ Ibgé’githeggrt%ﬁreo_%\j\n té%“sr%ri ng 138
advant ageously (R [HnBc£ S S PrAdlafe tRE wick Spibg 138 ddvaf@géously|riniigizésvaragor her
variation in the contacCt position of the applicator wick 135 with respect
to the pri nt heanspringdoreg resdliimg £y eithed vaniation imthe cartactpiopigon af thaappliratarn t he
Wi ck spring 138 .itsel f, such as,var.iati i.n ben ngl and t l.i ke.
Preferably, thé‘"%f‘}g‘é’ﬁ“‘ﬁ@eﬁ%ﬂ‘ﬁggf‘%‘ﬁ“ggﬁ‘i‘ﬁ&?%éggaﬁéldﬁq’? "‘S@‘I‘fg& né< anp
just prior to reasRNG%h hBSvitlk Shritg 138 Meelt Hich abRafiation iR behd ArpldsiaRd the' 184ED
ensures that the applicator wck 135 only touches the | eading edge 200 of

the printhead 60, r ®gferiblystheofick speing 138 has @l dpproximate 36° bendros ran@ist el at i ve

to the applicator 135. Use of. this r ortjion.of the wck  ch
encounters the pﬂp{W[rﬁgglbng the Pﬁgrllé)&dg&ga'gls 4t5 mnclined ramp ensures that the

applicator wick 135 only touches the leading edge 200 of the printhead 60,

~ regardless of the Z axis alignment of comer 200 relative to the applicator 135. Use
of this ramp portion of the wick, which encounters the printhead leading edge 200
(FIG. 7 - dashed -lines) insures that the area of foam contact with the printhead 60 is
constant regardless of the Z axis alignment of the assembled components for a
consistent fluid application. Additionally, the preloaded spring force on the wick
spring 138 serves to provide a constant Y axis spring force in the rearward
direction 78, regardless of the vertical or Z axis positioning of the printhead 60 with
respect to applicator 135. Thus, é.ny misalignment in the Z axis has very little affect
on the amount of fluid dispensed, since the surface area of contact between the
inclined portion of the wick 135 and the leading edge 200 of printhead 60 is
substantially constant, regardless of any Z axis misalignment therebetween.

A variety of advantages are realized using the ink solvent application system

portion of the black printhead cleaner 80. For example, applying the ink solvent 130

with wick 135 increases the usable life of the black printhead 60, when compared to



(FIG 7 - dashed lines) insures that the area of foamcontact with the

printhead 60 is constant regardless of the Z axis alignnent of the

assenbl ed conponents for a consistent fluid application. Additionally, the

prel oaded spring force on the wick spring 138 serves to provide a constant

Y axis spring force in the rearward directjon 78, regardl ess of the

vertical or Z axis positioning of the pri ftthead 60 with respect to
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use of ink sol #&fe pIdpRgestiglirer app i \ pl at e,
whil'e al so provjififReeast NON-stick fluid barrier which prevents additional

i nk residue from adhering to the orifice plate of printhead 60. Finally,
the sol vent 130 | ubfihe aseef antink aplyentd 3Q hes alsoxgabied Bie use ef e wides vanigdy of per

tangential for ' . - | | s ' ] wear .
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better water famerasness(d) besjer siptar Sstoess apbE3 everald rogrssed seljabiklyy & f’géz he
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vehi cl e. | ndeedelatgdte thg percentage of black pigment added to the ink vehicle. Indeed, during

initial development of the black pigmented ink cartridges, the dye load was |

constrained by the wipability of the ink, with too much black pigment causing solid

masses of black ink residue to build up on the orifice plate, which could not be

removed by the earlier wiping systems then employed. Advantageously, the use of

a PEG ink solvent 130 enables clean wiping of the orifice plate, even though

dispensing ink 196 which bhas high concentrations of black pigment.

Second, achieving faster throughput, measured in pages per minute, requi_res
that the inks are fast drying. However, fast drying inks tend to be difficult to wipe
because they dry rapidly and adhere to the orifice plate 60 before the wiping stroke
occurs.. The use of the PEG ink solvent 130 advantageously redissolves the dried
ink, allowing it to then be removed by subsequent wiping strokes.

Third, improved light fastness is found with the use of pigment based inks, in

comparison to dye based inks, which dre easier to service but are not often as
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settling, cl oggled nozzl es, and floccul ati agn, .
all of which reduce the reliability of the ink. Thus, the use of an ink solvent 130

allows for less organics to be required in the ink composition, resulting in a lﬁgher
ink reliability.

A variety of other advantages are realized using the fluid dispense system of
the black printhegd cleaner unit 80. For example, depending upon the particular
implementation and types of printheads being cleaned, the amount of fluid can be
tuned or adjusted during product development by a variety of different methods,
including: changing the spring force of the wick spring 138 (e.g. by adjusting bend
angles, using a different spring thickness, or a different spring geometry); by
changing the foam geometry of the wick assembly 134; by changing the foam
properties of the wick assembly 134 (e.g. the stiffness, the pores per inch, or the base
foam matenal); by changing the material properties of the reservoir block 132 (e.g.
density); or by changing the fill volume of the reservoir block 132. Thus, itis °
possible to tailor the amount of PEG ink solvent 130 dispensed from the applicator
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all of which reduce the reliability of the ink. Thus, the use of an ink
solvent 130 allows for less organics to be required in the ink conposition,
resulting in a higher ink reliability. A variety of other advantages are
realized using the fluid di spense systemof the black printhead cl eaner
unit 80. For exanple, depending upon the particular inplenmentation and
types of printheads being cleaned, the amppunt of fluid can be tuned or
adj usted during product devel opnent by a variety of different nethods,
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vibrations and the like. Furthermore, the use of a replaceable printhead cleaner 80

allows fresh ink solvent 130 to be replenished each time the cleaner unit 80 is
replaced, so the reservoir need not carry an amount of fluid sufficient for the entire
life of plotter 20, but only for the life span of the cleaner unit 80. Moreover, by
containing the ink solvent 130 within the replaceable cleaner unit 80, a customer is
not required to separately replenish or replace the fluid 130 during the life of the
printing mechanism 20. Thus, replacement of the ink solvent 130 is an operation
which is essentially transparent to the customer, allowing this replenishment without
the customer needing to know or understand why they are replacing the cleaning
fluid 130. |

FIG. 8 shows the printhead capping routine, here illustrating the cyan
printhead of pen 56 being capped by the cyan cleaning unit 86. Here, the service
station pallet 72 has been moved in the rear\;vard direction of arrow 78 until the
actuation wall 151 of the cap sled 150 has contacted the forward facing surface’of

pen S6, at a point where the cam followers 152 are shown in dashed lines between
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vibrations and the |ike. Furthernore, the use of a replaceable printhead

cleaner 80 allows fresh ink solvent 130 to be replenished each tine the

¢l eaner unit 80 is replaced, so the reservoir need not carry an anount of

fluid sufficient for the entire |ife of plotter 80, but only for the life

span of the cleaner unit 80. Moreover, byz2gontaining the ink solvent 130
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The capping operation is quite important, because during periods of
inactivity if an inkjet printhead is left open to the air, volatile components in the ink
may evaporate out of the printhead nozzles. Thus, the use of elastomeric caps has
come into practice for sealing the printheads to isolate them from ambient
environmental conditions, including dust and contamination, when the printhead is
not in use. By forming a seal on the printhead, the cap slows the loss of volatile ink
components from the nozzles, while also maintaining a humid environment around
the nozzles to prevent hard ink plugs from forming therein and blocking the nozzles.
Furthermore, the use of a ptinthead cap 170 advantageously minimizes the
occurrence of crusting, bearding and soft ink plugs so that a minimum number of
drops are required to be spit into spittoons 108, 124 after wake up signal indicating

an incoming print job has been received, which advantageously minimizes ink spent



contact with an associ ated printhead, requiring two axes of actuation, that
is, the service station had to nove both vertically and horizontally to
achi eve cappi ng. Unl ess, the repl aceable cleaner units 80-86 are designed
to achi eve capping el evation through purely translational novement of the
cleaner units. The capping operation is gute inportant, because during
periods of inactivity if an inkjet printhead is left open to the air,
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| i nkage mechanj s chieve cappin However, to date
9 the paliet 73 1n the forwar gxrec on 76, allowing the cap slcci return spring 120 to

push on the activation wall 151 to force the ¢ap sled 150 and cap 170 back down
along the cap rari:ps 110, 182 to the rest position shown in dashed lines in FIG. 8.
Moreover, the use of the cap sled return spring 120 advantageously allows capping
to occur in a gradual steady motion as the pallet 72 moves rearwardly, so capping is
achieved gradually to allow proper cap venting as described further below.

In commercial inkjet printing mechanisms, such as plotter 20, a variety of
different parts are used to assemble the printer. Each part of an inkjet printing
mechanism 20 varies in size within the tolerance specified on the engineering
drawings, and as a result of various processing factors, such as cooling temperatures
and the like for plastic and/or elastomeric molded parts which may vary from batch
to batch. Variations in the geometry of each component is a normal part of all
manufacturing processes. The tolerance variation of each part contributes toa”

tolerance stack or total variation in the distance over which a printhead cap must



the illustrated printhead cleaners 80-86 are the first ones known to

achi eve cappi ng through horizontal notion in a direction parallel to the
I-i near nozzle arrays, and perpendicular to the scanning axis 38. Uncapping
is then acconplished by noving the pallet 72 in the forward direction 76,
allowing the cap sled return spring 120 tgg push on the activation wall 151
to force the cap sled 150 and cap 170 back down al ong the cap ranps 110,
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I n commercial [nkjeat L L chani sns uch, as plotter a variety of
di fferent part arsg St?garé‘%i%p?)arlg%bgg%hﬁ%cﬁaegep rﬁ‘fdetrﬁéc’éﬁ%eﬁ“ﬁﬁsr%ggﬁmﬁn i nkj et
printing mecharephacedle withindke palles 70,80 wihieh kopldchd; thohea¥ peie @nd pledriet ugits on t he
engi neering draw gg%,rigand as resuylt of various processing factars, such

as cool i ng tenff&f §izg from fheir pr €°°F§ﬂ’s'pﬁﬁ§¢?@’§Wd9fgﬂ‘ff€F%@h6ﬂﬁ$li ¢ nol ded
parts whi ch maympedinferdts ﬁhﬁ}' ﬁgmmkﬂngﬁmccé{ahb@&émh Brih&@a&%ﬁﬁ%%@(mé)f

e
each conponent is a normal part of manuf acturi ng processes.
t ol erance var i adequste sgaliagcwithaut eppiping exdsssivesfores ta thegirmthead avhishanay or t ot al
variation in t?&%ﬁ{'ance over which a printhead cap nust 26 travel to
adequately seal art inkjet printhead. Thus, the chall enge becones that of
sufficiently ensurilghecapoealing lipgiises hotretwetely dligaedwith diegrintheadythert head i n
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for contact wi the X, Neahd akis directions,laswrellay id foeatioagdliopidftation diout efthbEthesen t he
axes, denoted as 0x, 8y and 0z.
In the past, a variety of different methods have been used to achieve '
cap/printhead aliémnent, including (1) open loop tolerances using a large capping
zone on a printhead, (2) open loop tolerances with the precision components, (3)
using a high force to cap over an encapsulant bead portion of a printhead, (4) using
various manufacturing adjustments and calibrations, (5) providing self adjustment
with an electronic feedback system, and (6) aligning the capping sled to the pen
camriage. These various methods will be briefly discussed to better understand how
this capping challenge has been met in the past.
First, open loop tolerances were considered the simplest solution to accept
the largest tolerance stack between the printhead and the cap and then to create a
large target area or capping racetrack on the printhead to accommodate variations in
the X and Y orientations. This is referred to as an “open loop™ approach because

there is no mechanism, either mechanical or electronic, to assist in locating the cap



dashed lines and the perineter of the orifice plates of printheads 60-66.
Jo assure adequate sealing, the cap lip 175 nust be aligned to the
printhead in six orientations, or degrees of freedom which together define
a three dinmensional space, that is, inthe X Y and Z axis directions, as
well as in rotational orientation about eqﬁp of these axes, denoted as
[err]x, [err]y and [err]z. I'n the past, a variety of different nethods have

been used to achi eve cap/ prjnthead ali.gn t, d.ncludin
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printing. Customers typically want very sma media margins to all ow for
nmor e i nf or nat i and O oriemtgtienst 0 be printed on a sheet. Thus, a | arge capping
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and 500 series snmall format inkjet printers, with this open | oop
t ol eranci ng syshsure beraprecisealigrnment betwdenthe eap andzth¢ prtheadmilopfeverhthere vy, 7,
Lerr]x, Lerr]y are some significant disadvantages in using precision components, including the use
of expensive plastics, precision tooling including injection molds for plastics and
progressive dyes for sheet metal parts, shorter tool lives, more tool maintenance,
greater staffing of material engineers to interact with and monitor vendors, increased
rate of yielding and parts scrapping, and restrictions in the vendor base to allow only
those capable of delivering the required precision components. Moreover, only very
high volume printing units justified the cost of these precision parts. The practice of
using tight tolerances has been used to some degree on many service stations built
by the Hewlett-Packard Company, including those supplied in the DeskJet® 600
series, 700 series, and 800 series color inkjet printers.

Third, the use of a high force cap over the encapsulant bead has been used on
the Hewlett-Packard Company’s DeskJet® 700 series, 800 series, and HP 2000C
models of inkjet printers, as well as the DeskJet® 693C model inkjet printer which

used two interchangeable pens having different sealing characteristics. Ideally, the

cap lip should seal over a smooth flat surface on the printhead in order to create a
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and Oz orientations. Second, the open | oop tolerances with precision
conponents solution used precision tolerances on all conponents which
eontribute to the tol erance stack to ensure nore precise alignnment between
the cap and the printhead. However, there are sone significant

di sadvantages in using precision conponent,g including the use of expensive
pl astics, precision tooling including injection nolds for plastics and
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around and seal over both sides of the encapsul ant bead. Exahrtppées of this
approach are desgmenedilip tp eanbormeayes pnd yoaktha eacapsiiyg bgads These hugh cappingyg
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within the carriage yield higher costs in both materials and product development
time. Another disadvantage of the Segmented cap lip used to seal over encapsulant
beads, is the difficulty in molding the very fine lip segments, which often break
during removal from the mold, leading to a high scrap rate, and greater overall part
cost for those parts which are successfully molded.

Fourth, manufacturing adjustments and calibrations may be made to adjust
each printer during assembly to compensate for the various tolerance stacks. For
example, the Hewlett-Packard Company’s 700 series and 800 series inkjet printers
used a Z axis service station adjustment, to raise or lower the service station with
respect to the printheads. In one system, a physical gear-toothed adjustment system
was used, while the other system used a sliding ramped plate underneath the service
station. These ad] ustrﬁent routines have a variety of disadvantages, including
requiring additional assembly time, requiring judgement of the assembly operators

in setting the correct location, potential drifting from the established location during



several disadvantages, including the high forces which are required to
force the segnented lip to conformover and seal” the encapsul ant bead.
These hi gh capping forces may cause the pen to beconme unseated off of the
datunms which locate it with respect to the carriage, and thus the carriage
itself requires a stronger supporting strygture for the printhead. These
stronger supporting structures for securing pens within the carriage yield
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devel oprment al in afinglt axib, withcthésssshemné being seen in the Hewlett-Packard Company’s
DeskJet® 700 series, 800 series, 1200 series and 1600 series inkjet printers, the

Epson EPS Stylus® model inkjet printer, the Texas Instrument MicroMarc® inkjet
printer, and the Brother MFC-4500 inkjet printer. The major disadvantage of
aligning the cap sled to the pen carriage is that the tolerances are still large enough
that a need remains for tight tolerances on the components, mechanical adjustments
during assembly, and often capping over the encapsulant bead on the printhead.
Furthermore, on the products mentioned here the alignment of the cap sled to the
pen carriage generally occurs in only one or two of the six degrees of freedom.

In the replaceable servicing units 80-86, the cap sled 150 rides along the cam
surfaces 110, 182 to seal the printhead, as shown between the dashed line and solid
line positions of FIG. 8. The cap lip 175 moves vertically upward and pushes
against the orifice plate of the printhead as the cap sled 150 progresses up the cam
surface. The rearward facing surface of the cap sled activation wall 151 has a pair of
vertical alignment ribs 204, seen in top view in FIG. 6. In this system, the

replaceable cleaning units 80-86 align the sled 150 directly to the printhead in the



overall cost of the printing unit. Sixth, the solution of aligning the cap
Sled to the pen carriage is one of the nore common arrangenents avail abl e
en current inkjet printers. Typically, a feature on the pen carriage nates
with a feature on the cap sled to close the tolerance stack in a single
axis, with this schene being seen in the F%%Aett-Packard Conmpany' s DeskJet
700 series, 800 series, 1200 series and 16 series inkjet printers, the
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directions. Thus, the capping system of the replaceabl e cleani ng units
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the X, Z, 0x, Oy, and 8z orientations. Moreover, there is no need to cap over

printhead encapsulant beads, so lower overall capping forces are employed.
Additionally, the need for any special cap lip design for sealing over non-flat
surfaces is tot_ally eliminated. Furthermore, this capping system allows for a
minimum gap between the end of the nozzle row and the edge of the pen, which
allows for smaller margins on a printed page. Additionally, there is no need for
precision tolerances on all of the service station, printhead and carriage components.
Additionally, time consuming manufacturing line adjustments are not required, such
as to orient the service station in the Z axis direction. Additionally, the service
station cleaning units 80-86 do not need any type of electronics self-adjustments or
separate calibrations, as were required in some previous inkjet printers.

Venting is an important aspect of the capping process to prevent forcing air
into the printhead nozzles and inadvertently causing nozzle depriming. A variety of
different venting systems have been used in the past, including merely forming a

notch within the cap lip, to create an imperfect seal with the printhead. Another vent



al i gnnent between the cap and the printhead in the X direction that is,
there is adequate room al ong the racetrack 206 between each nozzle array
and the edge of the printhead to all ow sone m nor m salignment, w thout
endangering sealing over the nozzles, and wi thout increasing the overall
width of the printing unit. Thus, several advantages are realized using
sel f aligning capping system of the replaceabl e cleaner units 80-86,
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described in Hew ett-Packard Gonpany's U S. Patent No. 5,712, 668. Anot her
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compressed during capping, as well as during environmental changes. In the past,

typically a single vent hole has been used to provide the service. However, the
capping system of the replaceable cleaning units 80-86 uses a redundant cap vent
system, having a pair of vent holes 176 which connect the sealing chamber to the
retainer labyrinth path surface 168, which defines passageways leading from the
vent holes 176 to atmosphere. Using a pair of redundant vent holes 176 allows the
cap vent feature to function even if one vent hole becomes clogged with ink, for
example, if ink were flicked by one of the wiper blades 126 or 128 into one of the
vent holes 176 the remaining vent hole continues to function. Single vent holes may
also be clogged from ink dripping down from the orifice plate when sealed, thus the
use of the redundant vent holes 176 facilitates venting should one of the vent holes
become clogged.

The labyrinth vent channels or grooves defined by surface 168 of the cap

retainer 160 are sized to prevent pressure differentials from forming during capping
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a diaphragmis disclosed in Hew ett-Packard Conpany's U.S. Patent No.

5, 146, 243. Anot her capping structure is disclosed in Hew ett-Packard
€onpany's allowed U. S. Patent Application Serial No. 08/566, 221, where a
vent path was forned in the plastic cap base underlying the el astoneric
sealing lip nenber. Here, the cap vents arng smal | air passages that relieve
pressure fromw thin a printhead sealing chanber defined between the cap
base portion 172, .the | nber 175.. ' A= e. The
cap vents 176 wriaven wbiEs TSR be hrrguiB e viier ANERA Aich i
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al so be used to define these vent paths. The exact si g,and orientation
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mechani sm Thus, use of the pair of redundant .vent_ haol es_ 176 vvitq t.he
| abyrint h vent hood 212, which forms part of the frame of service station 70. The scraper 210 is

preferably an inverted T-shaped member, having a front wiping edge 214, which is
engaged when the wipers move in the rearward direction 78, and a rear wiping

edge 215, which encounters and removes debris from the wipers after passirig under
assembly 200, when then moving in the forward direction 76. Also shown in the
view of FIG. 9 is a retaining tab member 216, which forms a portion of the pallet 72.
The tab 216 rests against a pair of protrusions 217 (see FIG. 3) extending from the
exterior of the base 102, and serves to positively secure the printhead cleaning unit,
here unit 80, within stall 90 of pallet 72. The color stalls 92, 94, 96 are also
equipped with similar retaining members 216 to secure the respective cleaning units
82, 84 and 86 therein.

The scraping step illustrated in FIG. 9 may be considered an optional step if
amounts of ink solvent 130 in excess of those described above are applied to not
only the black printhead 60, but also to the color printheads 62-64. As mentioned
above, the amount of ink solvent 130 applied by wick 135 may be easily varied by

changing the contours and dimensions, and material properties of the reservoir



passageway to atnosphere advantageously elimnates a pressure pul se during
t he capping process, while also allowi ng the vent systemto function
eorrectly, even if one of the two vent hol es becones clogged. FIG 9 shows
an optional operation of scraping the w pers 126, 128, here for the black
printhead cleaning unit 80. The w per assepply 125 is shown moving in the
rearward direction 78 into contact wwth a w per scraper 210. The scraper
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pad 124. Of course, it is also apparent that in such a scraper system, it may be

desirable to line the bottom portion of the black spittoon 108 with an absorbent

material, such as a smaller version of absorber 124, to assist in absorbing this

additional flow of ink solvent 130 and ink residue, 218, 224 dripping from the

respective wipers 128, 126.

Thus, a variety of advantages are associated with using the gravity drip

method for cleaning the wipers through use of an additional amount of ink solvent,

as shown in FIG. 4. For example, by eliminating the wiper scraper 210, the

stationary portion of 212 of service station frame is simplified, not only in

construction, but also in the manner in which it may be molded. Moreover, using

this gravity drip method allows the wiper assembly 125 to be self cleaning, which

eliminates the servicing time required for the scraping step shown in FIG. 9 so less

time is required for printhead servicing. Additionally, wiper scrapers have been

used in other inkjet printing units, such as Hewlett-Packard Company’s DeskJet®

800 series, 700 series and HP 2000C models of inkjet printers. When scraping in



auxiliary w per chanber 220 defined by the base 102, as shown in FIG 4 by
the droplets of ink solvent and ink residue m xture 218. This solvent and
i'mk residue mxture 218 nay then flow through an openi ng 222 defined by the
bl ack wi per nmounting wall 116 into the main spittoon 108. It is apparent
that simlar nodifications may be nade to the color cleaning units 82-86,
with the inclusion of the ink solvent applicator wick 135 and reservoir

bl ock 132 underpeat h .each .capping.asse i-nsi de t.h
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station 70. Moreover, the elimnation of a w per scraper 210 may be

particul arly usedrpany’s: Desklet® 700 series and 800 series inkjet printers; DesignJet® 600
series, 700 series, and 800 series inkjet plotters; DesignJet® 2500CP inkjet plotter;
and the HP 2000C printer. Other wiper scrapers have been designed as a part of the
pen itself, which unfortunately accumulates residue during printing, leading to fiber
tracking and othér print defects. Indeed, even on systems with replaceable service
stations which employ a scraper permanently mounted to the service station frame,
upon replacement of the service station modules, the new wipers become
contaminated with residue remaining on the scraper from cleaning the wipers of the
previous cleaner module. Thus, in some implementations the use of a separate wiper
scraper 210 becomes an optional feature, rather than a necessity as in earlier printer
designs, when an ink solvent 130 is used, particularly when applied using the wick
applicator 135.

FIG. 10 illustrates the final operation of the printhead cleaning units 80-86,

where the pallet 72 has moved rearwardly in the direction of arrow 78 until the snout
wipers 190 are in interference contact with the interconnect face 202 of their

respective printheads, such as printhead 60. Once in wiping contact, the pallet 72



If different types of inks are used interchangeably within the sane carrier
portion of the printhead carriage 40. Thus, if the w per scrapers are
elimnated, there can be no cross contam nati on of one type of ink with
anot her type of ink at the w per scrapers when the ink cartridges are
exchanged. The need for a separate w per afgaper I ncreases the conplexity
of the service station, such as in the Hewlett-Packard Conpany's HP 2000C

color inkjet printer ich reguires Q I to the
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i nterconnect face 202 of their respective printheads, such as printhead 60.
Once in wi pi ngseremebibe nozzigs, which gieldsprint defects.emmi ns stationary while the
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direction, which is a al’'ong scanni ng axi W I

rempbves unwant Bdsiphlet® 2000/aie1 2500 nidilsi o inkétIpiiets. 19Rile 6t inteR@nadt t hi s
portion of the pen. The snout portion of the printhead communicates

el ectric si gnampepehaysdaen proposed; thesehavs episally beea eitherdixedwipers jocated on

| nterconnect pggtta{igr?ar)% }?:’ogrtf())];l of the sgr%?ce%%tion frame, as in the DesignJet® units

mentioned, or a wiper fixed to the printhead carriage. In either case, these
interconnect snout wipers were permanent parts of the inkjet printing unit, and thus
could only be reblaced with a service call. Indeed, a further disadvantage of the
snout wipers in the DesignJet® units was that the same wiper was used to wipe all
four pens, which could lead to cross contamination of the inks, which may then
accidentally be wiped from the interconnect over the nozzle plate by the wipers.
Thus, a significant advantage of the snout wiper 190 on cleaning units 80-86
is that the snout wipers are replaced. each time the cleaning units 80-86 are replaced.
Moreover, using a separate snout wiper 190 for each printhead 60-66 eliminates any
possibility of cross contamination of inks. Additionally, use of the snout wipers 190
prevents the ink residue and ink solvent 130 from accumulating along the
interconnect portions 202 of printheads 60-66, which, without the snout wipers 190,
may eventually build up and drop under the weight of gravity onto media during a

print job, ruining the print job. Additionally, use of the snout wipers 190 removes



The pen interconnect 230 receives signals fromthe controller 30 via a
Jmating i nterconnect portion 232 of the carriage 40, with each of the

-nt er connect portions 230 and 232 form ng a nechani cal /el ectri cal

i nt erconnect between the pens 50-56 and carriage 40. Any ink residue or
l'iquid solvent 130 remaining on the snout peprtion 202 could migrate
upwardly, through capillary forces, or through renoval and repl acenent of
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residue fromthe printhead which woul d otherw se be renoved by the w per
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constructed of 5tgt job, with the carriage 40 being located in the printzone 35. In a first step 240,

the service station pallet 72 is moved in direction 76 to a full forward position,
indicated in FIG. 11 as “forward 76,” whereas rearward motion in FIG. 11 is
indicated as “rearward 78,” both referring to arrows 76 and 78 in the drawing
figures. The first step 240 is followed by step 242 where carriage 40 enters the
servicing region 42.

Once in the servicing region 42, the service station pallet 72 may perform the
optional step 244 of moving rearward 78 to wipe the printheads, as shown solid lines
in FIG. 7. The references to wiping in the flow chart of FIG. 11 just refer to FIG. 7,
although it is implied that wiping is shown in solid lines in FIG. 7 from step 244.
Following the optional step 244, or if not performed then following step 242, is
another step 246 where the service station pallet 72 is moved in the rearward
direction 78 to a spit position, as shown in FIGS. 4 and 5 for the black and color
printheads, respectively. In step 248, it is assumed that the carriage 40 has

positioned the printheads 60-66 over the respective spittoon 108 and absorbers 124,



sane material as described above for the w per assenbly 125, although ot her
fesilient materials may be nore preferable in sone inplenentations.

Mor eover, besides just renoving waste ink and ink solvent, the snout w per
al so renmoves any ink aerosol, which are floating airborne ink particles
that are generated during drop ejection anﬁfail to inpact either the print
media or the spittoons 108, 124. FIG 11 is a flow diagramillustrating one

manner of operating the replaceab| ervice.station,70 to vi ce .t he

b1 nt heads- B0 S5 Aetrb A teckan Fag@dAsTonink IOLSTHER i BRIk B 5F G 11,
the blocks in ;eggecheélg_ colum all refer to notion of the service station
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service station palql)&tmn_ and the carriage ?18 are in respons‘g to control
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pal let 72 may whérk @idBakiige @D maytadipocas thestadk prfithtad 60 Trgaarwﬁudm?chom wi pe
the printheads, as shown solid lines in FIG 7p The references to wiping in
the fl ow char t aleng thespanaxis 38p wiel additienalsatveny 13¢ fromapglicatar 138, fonpl i ed t hat

W ping is shomfy@auso%loinqhé ie”ﬁ%%%?%?ﬁ?@d’ftz#eé{%m&%ep 244. Follow ng the

optional step b , or 1f ho ow ng step 242, is another

step 246 where the Balowigeths alveRAppidatieh stég 255, the | flep 75D maar war d
direction 78 to a spit position, als)plzéhown ig FI GS. agndﬁS for the black

and col or pri nepiieaally be epeated: | Afearyhis, the sargpgead(Bthen lochtss the printhdadsié@to6t he
Cpi 11 oon 108 aRdURSS BRre 1 EaBe | U SR R e e B0 BB ack | i 106
and col or ink fbA8was 1Sharshbwn il 88hedHifdddn ESIG.rs:SmﬁRMiN%eéwp 290 HeQubvitg t he
spitting step, the service station pallet 72 nay take the optional
station pallet 72 then moves in the rearward direction 78 in step 258 to elevate the
caps 170 for sealing, as shown by the transition of the cap sled from the dashed line
position in FIG. 8 to the solid line position. Following the sealing or capping
step 258, to ready the printheads 60-66 for printing, step 260 is performed, where the
service station pailet 72 moves in the forward direction 76 to uncap the printheads.
As a portion of this uncapping step 260, optionally the printheads may be spit as
described above with respect to the spitting step 248, as shown in FIGS. 4 and 5, and
this spitting may be followed by an optional wiping step such as steps 244, 250, as
shown in solid lines in FIG. 7.

Following the uncapping step 260, the carriage 40 may momentarily exit the
servicing region 242 in step 262, and enter the printzone 35, allowing the pallet 72 to
move rearward in step 264, Step 264 is a scraping step, where the pallet 72 moves
the printhead wiper assemblies 125 so the scraper 210 can clean the wipers 125 by
reciprocating the service station pallet in the forward and backward directions 76,

78, as shown in FIG..9. As mentioned before, the scraping step 264 is an optional

step if ink solvent is applied by applicators 135 to all of the printheads 60-66 using



step 250 of noving in the forward direction 76 to wi pe the printheads cl ean
©of any ink residue, as shown in solid lines in FIG 7. Following this
optional w ping step, the service station pallet 72 then noves in the
rearward direction 78 in step 252, until the solvent wick 135 is in the
dashed line position of FIG 7. In this pagition, with the wick 135
pressing against the black printhead 60, step 254 is perfornmed where the

carriage 40 miﬂlerg‘?&h%r REAhEhLD R Qéﬁ('the Rifend, hemdsPleiAMGY4.PRCAsad forth

al ong the scan axis to w ck additional solvent 130 from applicator 135,
for applicati owimng sthp 26@,able seyvieeistaticiOgallef 72 mevesiin thelermwdird dinddtioni76do t he

apeat ed. AT 1 oPRTLHe et bt A ApobRan b D FelleNiaEdhs RORLERTLISBingss | n

step 256 adj ac r m
foll oners 152 gtrg{e%ﬂgl\}\i%a%ashe}g@ﬁér?tieésrplﬁlﬁlk—ﬁ%%%&go??é%még%@%%a%& t he
servi ce stati orecjpabdagds back arieforthmalong theiscaiting ®ds 3& foi agdhsweediping stéB. i n st ep

258 to elevate the caps 170 for sealing, as shown bg t he tranS|t|on of the
cap sl ed from FaUOWAS thesnonwipingssten 208, isenexiting gtop @704 Hehese the garriage 40

position. Foll g%& ngltsflrﬁ? SeX ‘?Qx'cin@q S%Q{m ﬁggcgén?& tt?eteﬁtn%%@ 5L sh&%ﬁ%’#‘t'ﬂ? 1 to.

printheads 60- wher e e service

station pallet par?omwptsmu& tFtﬂlJWiﬁg\ﬂk(éxﬁing%ﬁ:blzom if §tepq7mnea;ervtdeetauon
printheads. As portion of this uncapping step 260, optionally the

pri nt heads maypﬁb’—tE%quageddemtiemchém%wma@stpv@tuowndmeaﬂpmet| ng step
248, as shown in,. IGS 4. a be foll.owed by an
optional w pi ngsgtaté %ctlj‘(':l © tl%q ‘é"é’@d’éz ﬁ'fﬁgonci\%({]g wfcr\n%rgf’{'%fe lines in

FIG 7. Follow ng the uncapp| ng step 260 the carriage 40 may nonentarily
exit the servicing region 242 in step 262, and enter the printzone 35,
al | owi ng the p&onelusign t o m)ve rearward I n step 264. Step 264 is a scraping
step, where the pal Let

72 é i nt he per i 125 so the
scraper 210 can cle stﬁé(aw fg 'fﬂ/ar? ES‘F %’é{sl% ?WB a&“eﬁ%%&“&‘t ation
pallet in the fefspral 1@&%1@@%\&&1@@&6&&6 lﬁ@ﬁngtﬁead?@eanﬁ% vhit980-86 %vgﬂtﬁe 9.

As nmentioned before, the scraping step 264 is an optional step if ink
sol vent is applifeef tltﬁ/prappllgme;hmsﬂ% In disauisbing thetvagowsr domtrieserds arBD- 66 usi ng
ers,.as illustrated in FIG 4.

n a snout  w pPIGHBEER Sk EnireE i Becrbe p flrembere biveed ot tie

forward direct Mypeok@r, idm a discussion of the servicing routine with the respect to the
flowchart of FIG. 11, it is apparent that a method of servicing an inkjet printhead,
including wiping steps such as 244, spitting steps 248, solvent application steps 254,
capping steps. 258, uncapping step 260, scraping step 264 and snout wiping step 266,
have been described in full above, with the method of FIG. 11 also disclosing
several optional steps and variations which may be performed in specific
implementations. Moreover, two altemate manners of cleaning the wipers 125 have
also been shown, one with respect to FIG. 10 where ink residue is scrapped from the

' wipers, and an alternate gravity drip method described with respect te FIG. 4, where

the scraper 210 becomes unnecessary. It is apparent that a variety of other minor
modifications may be used to construct a replaceable service station unit for various
implementations, while still implementing the various concepts and methods
disclosed herein. For instance, while these printhead maintenance concepts have

been illustrated in the context of a reciporcating printhead, it is apparent that they
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position the snout w pers 190 as shown in FIG 10. Follow ng the snout
Ppositioning step 266,- the carriage 40 then re-enters the servicing region
42 in step 268 and reciprocates back and forth along the scanning axis 38
for a snout w ping step. Follow ng the snout wi ping step 268, is an exiting
step 270, where the carriage 40 again exits the servicing region 42 to
enter the printzone 35, as shown in FIG %o performa print job.
Following the exiting step 270, in step 272.the,service stati llet 72
is noved in tHBW%‘F’&?&P‘iF%dP rs%r(‘f’ch(?ﬂ‘e‘?@' pF?)"%“’?’@?f’dﬁbS‘é‘%ﬁtais&?aﬁeﬁ edr%r%é%? h the
stationary seryige. StatiR-aetus tepadtbtiehvig@nFedamgone. servicing routine.
Concl usi on Thus, a variety of advan?ages are reali'zed by using the

repl aceabl e service station 70, including the ability to replace the
printhead cleaning units 80-86 over the |life of the printing mechani sm 20.

I n discussing the various conponents and sub-systens of the cleaning units
80- 86, various advantages have been noted above. Mreover, froma

di scussi on of the servicing routine with the respect to the flowchart of
FIG 11, it is apparent that a nethod of servicing an inkjet printhead,

i ncludi ng Wi ping steps such as 244, spitting steps 248, sol vent application
steps 254, capping steps 258, uncapping step 260, scraping step 264 and
snout wi ping step 266, have been described in full above, with the nethod
of FIG 11 also disclosing several optional steps and variations which may
be performed in specific inplenentations. Mreover, two alternate manners
of cleaning the wi pers 125 have al so been shown, one with respect to FIG
10 where ink residue is scrapped fromthe wi pers, and an alternate gravity
drip nmethod described with respect to FIG 4, where the scraper 210 becones
unnecessary. It is apparent that a variety of other mnor nodifications may
be used to construct a replaceable service station unit for various

i npl erentations, while still inplenmenting the various concepts and met hods
di scl osed herein. For instance, while these printhead mai nt enance concepts
have been illustrated in the context of a reciporcating printhead, it is
apparent that they 39 may be expanded to service other types of

print heads, such as a page-wi de array printhead which permanently expands
the width of the printzone.



40 W claim 1. A snout wi per for cleaning ink residue froma
non-ink-ejecting snout portion of an inkjet printhead cartridge in an
Fnkj et printing nechanism conprising: a base which noves between a rest
position and a wi ping position; and a w per supported by the base to w pe
ink residue fromthe non-ink-ejecting snou,portion of the cartridge

t hrough notion of the cartridge while the base renmains stationary at the
W pi nhg position. 2'\9b§Q3HI wi per according to claim1 for cleaning a
cartridge having an orifice plate with ink ejecting nozzles arranged in a
| i near array extending therethrough, with orifice plate defining a first
pl ane, and with the snout portion defining a second plane substantially

orthogonal to the filrsh spausmiper fgpreleaningtineresidug from;aton-1Rk-5IeEURGEN0Eh oyt

ortion in a directi subst ant.i al, | r pendi d 1.0,k D . 3.
Ksn-out Wi per aP(?Etb(?“a‘?ofnr"i’&' Stgrthead c%}{g(fggﬁ’ha? ’iln‘j%efé \%\%‘gﬁn%c%%rq?éééggﬁ%ﬁg@yof
an el astoneric miteré&keﬁﬁ%h%&?%%%afc@%ﬁﬁﬁ!aﬁdaWé]ﬂthoﬁﬁ@tﬂ%nd‘l- A

g

snout wiper according to claim1 wherein the w ping edges of the blade are
supported in a substaawipessupportastbycthe baseite wiptinloresidye fiom the sen-ink-ejgetingout

W per according to claimd for use in an inkjet printin hani sm havi ng a
service stati orF“W‘tﬂ?“éo’Yﬂ)‘;l}'é% & three ?tfﬁq%&'egcagflgﬁ %&ﬂ? @‘ﬁ Fepracesbl y
recei ves the bagg: amﬁ\é o destivgen the rest position and the w ping
posi ti on. 4%‘.&1% I'n ﬁ‘g{? gr&iantli ng mechani sm conprising: an inkjet
printhead cartridge which reciprocates along a scanning axis, wth the
cartridge having a non-ink-ejecting,snout ,pom\i op; .a gal I e%ﬁ?v@i ch noves
between a rest posi t%-o%?%“%?%aﬁqﬁﬁ%&‘f[?‘f‘b o fiegnige SR B Bntial Iy
orthogonal to t{g;3 G iddjsctinginblidd WraRgdd iR h 1EdaiaP SxRndihg! |

therethrough, with orifice plate defining a first plane, and with the snout portion

defining a second plane substantially orthogonal to the first plahe, wherein the snout

wiper wipes the snout portion in a direction substantially perpendicular to said linear

array.

3. A snout wiper according to claim | wherein the wiper comprises a blade

of an elastomeric material having opposing rectangular wiping edges.

4. A s_noﬁt wiper according to claim | wherein the wiping edges of the blade

are supported in a substantially upright orientation by the base.

S. A snout wiper according to claim 1 for use in an inkjet printing
mechanism having a service station with a moveable pallet defining a stall which
replaceably receives the base for movement between the rest position and the wiping

position.

I
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a base replaceably received within the base stall; and a w per supported by
the base to wipe ink residue fromthe non-ink-ejecting snout portion of the
eartridge through notion of the cartridge along the scanning axis while the
pall et remains stationary at the wiping position. 7. An inkjet printing
mechani sm according to claim6 wherein: thﬁ cartridge has an orifice plate
with ink ejecting nozzles arranged in a li bar array extending

t herethrough, with orifice plate defining a first plane; the snout portion
defines a second pl&nAnduieantingmechagisnh GBWRAAFN8'0 the first plane; and the

snout W per W pes tﬂmeinﬁﬁggﬁntﬂgdtéaﬂﬂd%é\vﬁﬁﬁH(}:E]%éa%@ afnB S ts@AHniR dx¥s, with

perpendi cul ar to sard ar array. et printing nechani sm

accordi ng to cihaicaufdgdiaiingn doRdnivejeetingcaioprpcstien;a bl ade of an el astoneric
mat eri al havi ng opposing rectangul ar w ping edges. 9. An i nkhet_ printing
mechani sm accor di nga paleg whichnaoves betaven @ Fest Rospiongnd 8 JaBingPosiHen Made are

supported in a,substantial.ly upright, .ohien | on.:by. n i nkj et
printing nec haﬂf?ﬁf’%é%k%&lﬁ%" ?‘@m@? g?lr%? Lhe v éen?ﬁedl a?us?ﬁnet}x?ger @?g%eéﬂlﬂ?sﬁan
i nterconnect pgafi.i on and an orifice plate portion defining ink-ejecting

nozzl es extending therethrough; and the snout portion of the cartridge
joins together the ahaserepiancebly resoived wnthinibie base stll; andce pl ate portion of

the cartridge. 42 11. An inkje rintin chani accordi.ng to.claiml0
wherein: the inter C%WEF“&PSF#%%EG%%%‘Q "&‘ﬁ?l i ‘guc?g](?“i'ﬁgsnog'l@?ﬁse&nﬁ ane;
and the snout gont héHioR bf B Rarkdddethddsh hid¥isn §M§Eﬁ*ﬂidg€|a_ld{1§\ﬂlé_§%mﬂgiﬁé1€ first
pl ane. 12. A nethod of cleaning 1nk résidue froma non-ink-ejecting snout
portion of an axikjpbile theipatletoeniains statiorhge at the wipingypgsisionpr i nt i ng mechani sm
conprising the steps of: noving a snout wiper to a w ping position;
contacting the snout portion of the cartridge with the snout w per; and

reciprocating the cqrhhiiflge #ntifs hekhkish MtbrdifgBclathlid Whdréint N€ W pi ng
the cartridge has an orifice pléte with ink ejecting nozzles arranged in a linear
array extending therethrough, with orifice plate defining a first plane;
the snout portion defines a second plane substantially orthogonal to the first
plane; and
the snout wiper wipes the snout portion in a direction substantially

perpendicular to said linear array.

8. An inkjet printing mechanism according to claim 6 wherein the wiper
comprises a blade of an elastomeric material having opposing rectangular wiping

edges.

9. An inkjet printing mechanism according to claim 6 wherein the wiping

edges of the blade are supported in a substantially upright orientation by the base.

10. An inkjet printing mechanism according to claim 6 wherein:

the cartridge has an interconnect portion and an orifice plate portion deﬁning'
ink-ejecting nozzles extending therethrough; and

the snout portion of the cartridge joins together the interconnect portion and

the orifice plate portion of the cartridge.

LT
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position during the contacting step to w pe ink residue fromthe snout
portion of the cartridge. 13. A nethod according to claim12 wherein the
eontacting step conprises noving the cartridge into contact with the snout
wi per. 14. A method according to claim 12 of cleaning the snout portion of
an inkjet printhead cartridge having orifice plate with ink ejecting
nozzles arranged in a |linear array extendifyyg therethrough, with orifice
plate defining a first plane, and with the snout portion defining a second
pl ane substantially orthogonal to the first plane, wherein the

reci procating step conprises reciprocating the cartridge in a direction
substantial | y per pehdi &uinkjettprinng thethanisar acsonding to thimAOwdeteti according to

laim 12 wh in th t W ) ' ] | ad | ast [
oL m 12 whereln Mg oW M PSL COTPL SC A BLALS G an el gt o e
includes the step Oﬁe§!(1){ir1{?gﬁhioﬂ%fftﬁbeca%g%@@%seﬂﬁ%ﬁllgt»b‘iﬁxii?hﬁ%t'p'fhn@

substantially upri ght tation. A net hod according to claim12
wherein: the noving step conprises noving the snout wiper in a first
direction; and the reciprocat if;? step conprises reciprocating the cartridge

i n-anot her di r ect i oh?-stymathast ofgleapingdnkresidue fipaya nag-inkgiectingsnos Rastien on.

17. A hod l.aim:12. : A i ' en. fol | owi
e reutor et EABREMEITARIE SRR AL HEDRAIAE bR el o o1 e
position to angkmaf: position. .

moving a snout wiper to a wiping position;

contacting the snout portion of the cartridge with the snout wiper; and

reciprocating the cartridge across the snout wiper while in the wiping
position during the contacting step to wipe ink residue from the snout portion of the
cartridge.

13. A method according to claim 12 wherein the contacting step comprises

moving the cartridge into contact with the snout wiper.

14. A method according to claim 12 of cleaning the snout portion of an
inkjet printhead cartridge having orifice plate with ink ejecting nozzles arranged in a
linear array ex_teriding therethrough, with orifice plate deﬁning a first plane, and with
the snout portion defining a second plane substantially orthogonal to the first plane,
wherein the reciprocating step comprises reciprocating the cartridge in a direction

substantially perpendicular to said linear array.

15. A method according to claim 12 wherein the snout wiper comprises a
blade of an elastomeric material having opposing rectangular wiping edges, and the
method further includes the step of supporting the wiping edges of the blade in a

substantially upright orientation.

A
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16. A method according to claim 12 wherein:
the moving step comprises moving the snout wiper in a first direction; and
the reciprocating step comprises reciprocating the cartridge in another

direction substantially perpendicular to the first direction. |

17. A method according to claim 12 further including the step of, following
the reciprocating step, moving the snout wiper away from the wiping position to

another position.
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